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THE EXTRA-JUDICIAL FUNCTIONS OF 
AN ENGINEER. 


At the recent meeting of the Brush Company, a more 
than ordinarily level-headed shareholder condemned a clause 
in the agreement with the City Electric Lighting Company, 
which, in the event of a dispute, made the City Company’s 
engineer the sole arbiter. As a business man, he utterly 
failed to appreciate the position. We claim no special merit 
in being wholly in sympathy with him. Absurd clauses 
generally find their way into agreements for one of two 
reasons: either the chances of them becoming obligatory are 
so remote that they are permitted to remain undisturbed, or 
they are inserted under a mild system of coercion. 

Whether clauses imposing such extraordinary quasi- 
judicial functions are common outside electrical work 
we do not know, but it is common knowledge that in 
every important electrical contract, clauses are inserted 
under which the engineer responsible for the works 
is constituted sole judge of the quality of all the material 
and workmanship employed upon the works; usually, also, he 
is empowered to dismiss any of the contractor’s men, fore- 
men or superintendents, without assigning a reason; 
further, he may stop the work, alter the plans, and put 
his own interpretation on the clauses of the contract. 

Although we have specifically mentioned the case of the 
Brush Company, we shall not attempt in the slightest 
degree to enter into the rights and wrongs of the dispute 
that has ended so disastrously for that company. We 
are concerned only with the disabilities under which all elec- 
trical contractors labour when accepting a contract. Con- 
sidering the imposition of such ridiculous conditions, it 
may seem curious that we hear of no general strike 
of contractors, and of no assassinated engineers. The 
reason, though not obvious, is simple; it is because, 
as a rule, the engineer recognises that as soon as the contract 
is signed he becomes the living and visible representative of 
the spirit of the contract, and, as such, feels that his moral 
obligations are as great towards the man who works, as 
towards the man who pays; in addition to this mental atti- 
tude of the engineer, there is the external safeguard due to 
the fact that a professional reputation is built up mainly on 
the good opinion of contractors. Hence it arises that Great 
George Street is not built of glass houses, and has no public 
washing days; its motto is “ Honour bright,” and it lives 
fairly close up to it. 

At the same time contractors and engineers view 
the fulfilment of a contract from entirely different stand- 
points. It is more than probable that the engineer 
may have much to object to and much to insist on during 
the process of contracting; but while a good deal is left 
to the discretion of the engineer, it is clear that there 
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is need for distinct limitations to his functions. When great 
differences of opinion arise between the engineer and the 
contractor, involving important principles, it is hardly likely 
that the engineer, in his dual capacity of disputant and 
judge, can do absolute justice to the contractor. It is 
true that the engineer ought to know what he wants; 
but, without any desire to curtail his powers, it is obvious 
that anything of a controversial nature ought to be settled by 
an outsider. 

If such curtailment of the power of engineers is desirable 
how much more is it necessary when he is a permanent salaried 
officer of the company or corporation which employs him ; a 
large proportion of the work done under contract in this country 
is carried out under men so situated. Happily, Englishmen, 
and English engineers particularly, are naturally fair-minded 
or the consequences would be serious, for itis obvious that an 
engineer in such a position cannot easily forget that his bread 
has the butter on one side only; he is dependent at all times 
on the opinion of his employers, and the contractor is as 
nothing to him. The most remarkable feature of these con- 
tracts is that the clauses are often much more stringent than 
those drawn up by the unattached engineer ; for instance, in 
the specification submitted to the electrical industry last 
year by the London County Council, ualimited power was 
given to the engineer, but there was an arbitration clause. 
It will be scarcely believed that the engineer was appointed 
sole arbitrator. 

In another form of contract which we have seen, the 
engineer is made sole judge of everything between the two 
covers. He may decide on any matter in dispute with or 
without the presence of the contractor, who shall not object 
to his ruling, even on an allegation of fraud. One wonders 
what manner of men they are that draw up such clauses. 
We do not care to think that engineers are responsible, and 
we can hardly conceive of any sane lawyer perpetrating 
them, because he of all men ought to know that such 
clauses would be simply swept aside in a court of law. 

There is another important matter arising out of this. 
From all the principal firms we hear complaints as to the 
difficulty, nearly amounting to impossibility, of collecting 
the last balance of retention money on municipal contracts. 
Great works have been carried out and excellent all round 
results have been achieved, but there has been no excellent 
all round profit; in fact, the principal balance-sheets of the 
year have been disappointing, and we can see no prospect of 
improvement antil contractors generally, absolutely refuse to 
enter into any contract which is not fair to both sides. The 
difficulty is that if one firm refuses to take contracts plus 
absurd clauses, there are others quite ready and willing to 
take them without question. This renders an adjustment 
of the matter extremely difficult. An agreement among 
electrical manufacturers to decline contracts which include 
onerous conditions is too much to expect, but municipal 
engineers would be doing an immense service if they would 
help to secure a mitigation of the more objectionable clauses, 
and the insertion of a provision for appeal to arbitration on 
any point that may become a matter of dispute under the 
specification. 


THE Morning Post of last Thursday 
contained a leader dealing with the present 
position of this scheme. There is a great deal of truth and 
sound common sense in its criticism of the way in which 


The Pacific Cable, 


this great scheme has been managed all through, and unless 
someone with some business capacities comes to its rescue, 
things are likely to remain in statu quo for some time yet. 
Not so, however, with the rival schemes, which, based on 
commercial interests, and managed by business men, are 
making rapid strides. The obtaining of the concession from 
Hawaii only the other day was a great step, and if the 
Government of the United States also grant a subsidy, while 
our own schemes are still in the air, we shall perhaps find 
a cable laid to Hawaii to be very soon extended to New 
Caledonia. Then where will the strategic cable be ? 


THe paper read before the British 

Association by Mr. P. V. Luke, on the 
telegraph in Chitral, graphically portrays 

the difficulties that the Civil Telegraph Department of 
India has to face during a campaign. Although Mr. 
Luke modestly states that the route was not a very 
difficult one, our illustrations at least show some varieties 
of country that could be scarcely considered easy for 
climbing, much less for laying telegraph wires. Con- 
sidering the extraordinarily rough conditions under which 
the lines are laid, it is astonishing how well the work is 
done. Where monsoons are an everyday product of the 
country, variations of temperature remarkable, avalanches 
in winter as common as blackberries in autumn, and where 
the natives find telegraph wire very useful, it needs more 
than ordinary skill to preserve a moderate continuity of 
communication. Perhaps one of the most noteworthy 
features in the march of the telegraph to Chitral was the 
speed at which it was done, it averaging five miles a day for 
87 days, which taken in conjunction with the fact that the 
line was a permanent one, is no mean performance. The 
Indian Telegraph Department is rightly held to be one of 
the most efficient branches of the service in our Eastern 


possessions. 


In spite of the fact that the Board of 
Trade enquiry into the cause of the death 
of a cyclist near Giant’s Causeway Electric 
Railway, ought to be taken most seriously, it is difficult to 
read the report of the evidence without being amused. The 
asseverations of the witnesses were of the most conflicting 
nature. Mr. Porte, an electrical engineer, gave it as his 
opinion that the voltage usually employed on the line or 
rail, 290 volts, was dangerous to human life ; the killing of 
cows and heifers provided other witnesses with materials for 
a few Irish bulls, while others who were subject to rheu- 
matism, bore testimony to the fact that they were in the 
habit of taking shocks regularly without material result. 
One witness deposed that he knew a man whose membranous 
external investment was of such a pachydermatous nature 
that it was impossible for him to receive ashock. From 
such witnesses it is not probable that tlie subject will 
receive much illumination. It may however be said that 
though 290 volts is hardly likely to kill a man, it might, 
under very extreme conditions, have a fatal effect. It would 
be obviously unfair to say more, however, until the issue of 
Major Cardew’s report. 


lis HavinG regard to the number of elec- 
Interruptions _— tric light works in this country, the in- 
and Moral. ~_terruptions to the continuity of supply are 
remarkably few. Still, one occasionally hears of breakdowns 
which, in spite of the exaggerative qualities of the provincial 
Press, might at anytime lead toserious consequences. One or 
two towns have had serious stoppages of late, which rather in- 
clines one to think that a greater margin of safety may be 
desirable than is at present allowed. The confidence of the 
public ought to be maintained, even if it meant a little 
larger outlay in machinery. 


The Fatality on the 
Portrush Railway. 
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THE VARIATION IN THE ELECTRICAL RE- 
SISTANCE OF BISMUTH, WHEN COOLED 
TO THE TEMPERATURE OF SOLID AIR.* 


By JAMES DEWAR, M.A., LL.D., F.R.S., Professor of Chemistry 
in the Royal Institution, &c.,and J. A. FLEMING, M.A., D.Sc., 
F.R.S., Professor of Electrical Engineering in University College, 
London. 


V. 


In the course of investigations on the electrical resistance of 
pure metals and alloys at low temperatures made during the 
years 1892 ani 1893, the results of which were communi- 
cated to the Philosophical Magazine,t extensive examination 
was made by us of the variation in specific electrical resist- 
ance exhibited by most of the ordinary metals when cooled to 
temperatures approaching the absolute zero. In the course 
of this research the abnormal behaviour of bismuth with 
regard to its variation of specific resistance with temperature, 
was noted, and in a further research on the thermo-electric 
powers of metals and alloys at low temperatures, the results 
of which were communicated to the Philosophical Magazine 
recently,t it was noticed that the curves representing the 
thermo-electric power of bismuth, both for pure and for 
commercial specimens, presented a discontinuity at tempera- 
tures lying between about — 70° and — 100°. We were 
therefore recently led to make a more careful examination of 
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the variation of electrical resistance of bismuth, when cooled 
down to the per sag of solid air, some of the results of 
which are of sufficient interest to communicate, although the 
investigation is still in progress, and much remains to be 
done to complete it. A sample of very pure bismuth was 
kindly prepared for us by Mr. George Matthey, by the reduc- 
tion of the oxide, an analysis of which showed very small 
traces of iron as the only impurity. This bismuth, which 
was the same as that used by us in our thermo-electric 
experiments, was pressed into wire by a steel press, two sizes 
of wire being prepared, one having a diameter of about 
0°067 centimetre, and the other a diameter of 0°049 centi- 
metre. Lengths of these wires were mounted up in an 
appropriate form for taking the electrical resistance when 
measured in liquid or in solid air, or at any other tempera- 
ture up to + 100° C. 


* From the Philosophical Magazine for September, 1895. 

+ Dewar and Fleming, Phil. Mag., 1892, 5th series, Vol. xxxiv., 
p. 326, “On the Electrical Resistance of Pure Metals, Alloys, and 
Non-metals at the Boiling-point of Oxygen”; also Phi!. May., 1893, 
5th series, Vol. xxxvi., p. 271, “The Electrical Resistance of Metals 
and Alloys at Temperatures approaching Absolute Zero.” 

t Dewar and Fleming, Phil. Mag., July, 1895. “'Thermo-Electric 
Powers of Metals and Alloys between the Temperatures of the 
Boiling-point of Water and the Boiling-point of Liquid Air.” 


Amongst other specimens a wire was pressed from some 
commercial bismuth, supposed to be fairly pure, which will 
be distinguished by being called Griffin’s Bismuth; the 
diameter of this last wire was about ‘066 centimetre. The 
diameters of these wires were carefully measured with a 
microscope-micrometer in about twenty different places, the 
lengths of the wires used being about 30 or 60 centimetres. 
The sample of pure bismuth prepared for us by Mr. George 
Matthey will be distinguished by speaking of it as Matthey’s 
bismuth, the thicker of the two wires being called A and the 
thinner B. The dimensions and mean diameters of the 
pressed wires, which were used just as they came from the 
press, were as follows :— 


Length. Mean diameter. 
Sample. centim. centiim. 
Matthey’s Bismuth (Pure), A ee 61°25 0:06713 
Matthey's Bismuth (Pure), B 3270 0:04926 
Griffin’s Bismuth eee 62°90 0°06625 


In addition to these samples of pressed wires, other speci- 
mens were prepared by drawing melted bismuth up into fine 
glass tubes and making a suitable connection with the 
bismuth for the purpose of an electrical resistance measure- 
ment by means of tinned copper wires melted in to the ends 
of the bismuth specimen. These samples of bismuth then 
had their electrical resistance measured with a Wheatstone 
bridge in the usual way, the temperature of the specimen 
being taken at the same time by means of a platinum ther- 
mometer, consisting of a platinum wire closely in contact 
with the specimen of bismuth. All the temperatures which 


| 


are given in the following paragraphs have been converted 
into platinum temperatures, taken in terms of our standard 
platinum thermometer P,, the electrical constants of which 
were given by us in the paper on the thermo-electric powers 
of metals (see Phil. Mag., July, 1895). Temperatures so 
measured are distinguished by the letter p, placed after the 
number denoting the temperature. The electrical resistance 
of the bismuth specimens, all proper corrections being made 
for the resistance of the connecting wires, was taken at a 
large number of temperatures lying between the boiling-point 
of water (100° C.) down to the temperature of solid air, 
which, in terms of our standard platinum thermometer P, is 
about — 233° p, to — 235° p,. From the known dimen- 
sions of the bismuth wires the volume specific resistance of 
the metal was calculated at these different temperatures, and 
the reduced observations for the three specimens above men- 
tioned are given in the following tables. 

The above numerical results are set out in the form of three 
curves (see Plate V.). It will be seen that the specific electrical 
resistance of all the bismuth specimens taken from 100’ C. 
downwards gradually diminishes to a point which, in the case 
of the specimen of pure bismuth “ A ” was about 50° p,, and 
in the case of the specimen “B” about — 83°p,. After these 
temperatures had been reached, further cooling increased instead 
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of diminishing the electrical resistance of the A and B bismuth, 
until at the lowest temperature reached by the employment 
of large quantities of solid air, the electrical resistance of the 


ComMERCIAL BismutH (GRIFFIN’S). 


Volume specific Temperature Volume specific Temperature 
resistancein | in platinum resistance in in platinum 
C.G.S. units. degrees. C.G.S, units. degrees. 

| | 
190,700 | +95°0 185,050 | — 96-9 
186,850 +846 188,450 —107°9 
180,350 +666 | 190050 | —111°7 
176,450 | 193,800 —123'5 
176,200 | 195,400 —128'1 
175,200 +41°2 | 199,700 —140°0 
173,650 +340 200,700 —143'9 
172,000 205,400 —157°0 
172,300 +18°8 | 207,000 —1620 
171,450 + 52 | 211,450 —180°0 
171,050 — 22 211,750 —184°0 
171,100 — 68 | 212,800 —196 6 
171,650 —250 912,800 —196 8 
172,050 | -—327 212,050 —213°2 
173,400 — 43:0 212,100 —215'5 
173,700 —47°3 211,700 —317'1 
176,050 —59'6 211,500 —2201 
176,700 | —63'3 | 210,900 —222°5 
179,050 | —75'1 209,700 —228'5 
180,100 -791 | 203,900 —232°8 
184,400 —929 208,950 —233'2 


Pure BismutH (A) (MarrHey’s). 


Volume specific | Temperature in | Volume specific Temperature 
resistance platinum | resistance in platinum 

n C.G.S., units, | degrees, | in C.G.8. units. degrees. 

| 

202,550 | + 96°4 183,350 — 1350 
185,100 | + 660 186,000 — 139°0 
174,200 + 178 188,850 — 145°9 
171,100 + 52 193,100 — 1516 
169,750 - 18 197,450 — 1566 
168,150 97 200,650 — 
166,900 - 169 204,800 — 1658 
166,550 - 205 208,250 — 1705 
166,300 — 249 211,350 — 1739 
165,850 —- 3800 213,950 — 1768 
165,600 — 330 217,100 —-179°8 
165,400 370 220,200 — 1830 
165,050 — 425 222,500 — 1863 
164,800 — 450 225,300 — 188°9 
164,750 — 470 228,150 — 192°0 
104,750 — 229,300 — 1927 
164,900 | 229,850 — 
165,200 | — 65°0 234,800 — 1970 
165,850 | — 242,150 — 202°6 
166,150 — 745 248,150 — 2979 
167,300 — 814 264,400 — 219°3 
168,600 - 891 266,250 — 220°8 
169,400 — 950 267,900 — 222°0 
171,100 — 101°8 276,700 — 2271 
175,150 | 1140 288,450 — 
176,950 1201 293,100 — 2342 
178,950 | — 1249 294,300 — 234°85 
181,150 | — 130°4 294,300 — 2349 


Pure Bismuts (B) (Matruey’s). 


Temperature 


Volume specific | Temperature Volume specific | 
resistance in | in platinum | resistance in | in platinum 
C.G.S. units. degrees, C.G.S8. units. | degrees. 
| 

175,100 150,600 | — 879 
174,850 151,300 —100°5 
165,100 +188 151,300 —103 9 
163,050 +113 152,000 —1148 
161,550 + 36 152,850 —118'8 
161,250 + 13 154,950 —1322 
158,400 —11'5 155,900 —136:1 
157,900 —18'3 159,450 —148'1 
153,750 | —36'5 161,200 —152°2 
153,300 - 400 i 166,300 —168°0 
152,350 | —51°6 I 169,850 | —1749 
152,050 —55'3 179,550 —193°4 
151,000 —66°8 181,000 —196°2 
150,850 —710 181,000 | —196'8 


150,500 —83'3 | 


specimen “A” had become increased by nearly 80 per cent. 
of its minimum resistance, and at the same time the mean 
temperature coefficient had become very large, and of course 


negative. It may be noted that the melting point of solid air, 
as determined by our standard platinum thermometer, is 
— 232°2 p,, liquefaction taking place under a pressure of 
14 millim.of mercury. The boiling point of liquid air under 
a pressure of 746 millim. is — 209°-75 p,. The same general 
facts were observed in the case of the specimen of pure 
bismuth “ B,” only in this instance the temperature was not 
taken below about — 200° p,. As regards the commercial 
bismuth (Griffin’s) the curves show that after reaching a 
minimum point, which for that specimen appears to occur 
at about 0° C., there is another point of inflexion in the 
resistance curve in the neigbourhood of — 200° P,, after 
which the resistance again diminishes. In the case of each 
of these specimens the resistance measurements were repeated 
many times, and in both directions, to obtain an assurance 
that the relation of resistance and temperature was perfectly 
definite, and that proof might be obtained that all the three 
specimens of pressed bismuth wire as well as the bismuth 
melted in the tubes, did not undergo any permanent change 
in their condition by the action of the low temperature, but 
that there was a definite relation between temperature and 
electrical resistance in the manner shown in the curves. 
(To be continued.) 


BLOCK SIGNALLING. 


Ir is with pleasure we notice in the columns of our con- 
temporary, the Railway Engineer, a letter from Mr. A. H. 
Johnson, late consulting engineer to the Johnson & Hall 
Signal Company of the United States of America, directing 
attention to the need of interlocking the electric with the 
mechanical signals. We have from time to time pointed 
out, not merely the need of this, but the absolute incon- 
sistency which now attends the method by which our 
railway traffic is controlled. Means of combining the two 
systems have been before the public and the several railway 
companies, and have been brought under the notice of the 
Board of Trade for years, and to some extent has been 
employed, but only in a very limited degree. That it is 
better to work the two independently than to dispense entirely 
with the electric, we readily accord, but having regard to the 
fact that the employment of the electric block signalling 
system has been, of late years, rendered compulsory, every 
railway is now equipped with it, and it only remains to 
associate it in such a manner, with the mechanical signals— 
those which govern the engine-driver—as to render it 
ws ogg to operate the latter without the consent of the 
ormer. 

Mr. Johnson points out that in the United States a 
practice prevails of employing in the rails specially insulated 
joints “which are strong enough to bear the strain of the 
120 ton locomotives,” by which means the line is divided 
into sections. The arrangements of the electrical apparatus 
is such that during the time no train is passing over the 
section, the current admits of the operation of the signals, 
but immediately a train, or a pair of wheels, enters upon 
the section of rails, the electrical apparatus is short-circuited 
aud the signals become locked. , 

The principle is a well-known one, and we are under the 
impression that it has more than once been placed to the 
test, and that the result has not been encouraging. Whether, 
however, this is due to climatic influences, want of co- 
operation or confidence on the part of the permanent-way 
authorities, or to the numerous points and crossings—which, 
of course would, if not insulated, form a constant short 
circuit—we are not in a position to determine. Thesystem, 
if applicable to the conditions which attach to our railway 
service, is simple enough, and would, if adopted, prove un- 
questionably a step in advance of the present general mode 
of working our block signals; but the question which pre- 
sents itself to our mind most forcibly is whether it, anymore 
than that which has so far been done, meets what is required. 
The system so far employed by our own railways is not com- 
plete, and does not cover every contingency. it is the first 
vehicle which operates the treadle, and so controls the inter- 
locking. A portion of the train may be left behind, yet the 
automatic clearance of the section would be accomplished. 
This is not good. The system advocated by Mr. Johnson 
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provides against this, for, so long as a pair of wheels having 
electrical connection between them remains upon the metals, 
the interlocking is in foree—but it is clear considerable 
difficulty would arise in yards where crossings were 
numerous, and here it is doubtful if the system is ap- 

icable. Obviously it is desirable something should be done. 

he system under which block signalling is now conducted 
cannot be regarded as satisfactory. It is imperative for 
reliable working that the electric signals should be inter- 
woven with the mechanical signals, so that the former may 
have a proper control of the latter, but the means of effecting 
this must be such as will afford perfect protection, and not 
leave a loophole for further mischief. Whatever the system 
employed may be, it should be such that there shall be no 
possibility of a portion of a train being left behind without 
the signals remaining locked. 


REVIEWS. 
Polyphase Electric Currents. By 8. P. Tuompson, D.Sc., 
F.R.S. London: E. & F. N. Spon. 


This is a treatise for which there has long been a 
demand. As far as it goes it is a useful work, but it does 
not go far enough. The chapters on the practical side of the 
subject are almost wholly confined to descriptions, explana- 
tions, and designs of polyphase motors of German-Swiss 
origin. A good deal of matter is devoted to historical points, 
some of which are erroneous in chronology. The two-phase 
inductor-alternator, in which iron only forms the moving 

rt, is attributed to Mr. Wm. Stanley, of Pittsfield, whereas 
it was first designed and patented by Mr. Rankin Kennedy in 
1890, nearly two years prior to Stanley’s patent. Then on 
the points of difference between the widely divergent types 
of induction motors, the author is not at all explicit. The 
student would have obtained a much clearer insight into the 
actions involved had the three types of induction motors 
been minutely dissected and contrasted; the (Erlikon and 
Brown motors only are detailed. 

The author is a believer in the “ rotary polar” theory, and 
throughout the work this idea is the governing one. This 
preaching of the gospel of rotating polarity is, we think, an 
unfortunate mistake. There is no need to take up the rotary 
polar theory to explain the action of polyphase motors, as 
their action can be better explained by the ordinary theory 
of electromotors. 

Rotary poles serve to distinguish the Tesla type of motor, 
and distinguish equally the two and three-phase rotary polar 
motors. Any motor in which the poles rotate or shift comes 
under Tesla’s claims. 

A type of induction motor is alluded to which was first 
proposed by Atkinson in 1888, and the author goes on to 
state that a Stanley-Kelly motor, made in America, differs 
radically from all others. Asa matter of fact, it is essentially 
the same as that proposed by Atkinson, each “ rotor” acting 
alternately as a transformer. Zipernowski’s motor, built on 
the same principles, and Rankin Kennedy’s rotary trans- 
former motor are not mentioned, although both of them are 
prior to the Stanley-Kelly inventions. 

It is stated that there are several methods for obtaining 
polyphase currents from a single phase current, and a para- 
graph on page 182 purports to describe a method; but the 
heading of this paragraph must be a mistake, for it describes 
only a method of converting two-phase into three-phase, or 
vice versa, a comparatively easy process. The fact is that 
single phase may be split into two-phase by an inductive re- 
sistance and a capacity; but this method is only useful for 
temporary purposes, such as starting a motor. There is no 
really practicable method for splitting single phase into poly- 
phase satisfactorily. 

As this book may be taken as the commencement of 
scientific book literature on the subject, it is a pity that the 
designs of one or two engineers should receive so much atten- 
tion, to the complete exclusion of others. The hole winding 
of “stators ” is no doubt the best winding for these particular 
motors, but it has many drawbacks not referred to by the 
author, and is only usefal in rotary pole motors, while in 
— motors, with no rotary poles, it is worse than 
useless, 


Induction motors ought to be classed—Ist, rotary polar 
motors ; 2nd, transformer motors; 3rd, single-phase motors. 
The patents of Tesla cover the first, Kennedy’s patents the 
second, and Brown’s patents the third, of these classes. 

Although it does not treat the subject exhaustively, the 
work is very interesting, and the rotary polar motor is very 
fully illustrated and described, so that to those desiring an 
acquaintance with this type of induction motor the book 
will be of great value ; two excellent plates of scale drawings 
of Brown’s rotary polar motors are attached, and are of great 
use in forming an estimate as to dimensions. Another useful 
feature is the lists and dates of patents and articles relating 
to the subject. 


The Electric Telegraph. Translated from the French of 
A. L. Ternant by R. RoutLepar, B.Sc., F.C.S. London : 
aa Routledge & Sons, Limited, Broadway, Ludgate 

ill. 


The letters “ B.Sc.” are usually supposed to indicate that 
the individual to whose name the same are appended is a 
man of scientific attainments. We have, alas, been so 
often ourselves deceived in this matter, that we have now 
very grave doubts whether the honour? is not really a 
useful indication of ignorance of matters practical, what- 
ever indication it may be of matters theoretical. We have 
no personal knowledge of the translator of M. Ternunt’s 
work ; but whatever his merits may be, we can only say that 
he has shown himself lamentably incompetent to carry out 
the task he has undertaken. As regards the translation itself, 
it is doubtless a more or less faithful word for word render- 
ing of the original, such as could be done by almost any 
penny-a-liner with a knowledge of French; but as a 
translation which should truly represent the correct 
meaning of the various technical words and terms met 
with, it is a terrible production. To take an example 
or two to commence with, what are we to think of a 
translation which states that the wires of submarine cables 
are preserved from rust by two inverse layers of /ow, mixed with 
silicated bitumen, or that submarine cables, when they are 
connected with subterranean lines, are protected by lightning 
rods! Again, page 270, we have the expression (relating 
to faults in cables) “solution of continuity,” the mean- 
ing of which, to most people, would be absolutely un- 
intelligible. So faithfully has the original been followed, 
that the author has not taken the trouble to translate the 
wording on some of the blocks, but leaves them in the 
original French. 

Mr. Routledge’s great mistake ha: been in not submitting 
his translation to someone who has had practical experience 
in telegraphic matters. Whatever may be the translator’s 
ability as regards theoretical science (and we do not venture 
to doubt this), without practical experience, he must neces- 
sarily fail in practical work. 

Oar attention was drawn to the publication as it lay open 
on a book-stall, by an alarming picture of the (‘reat Hustern, 
with a terrible list to starboard and rapidly sinking by the 
head, presumably from the weight of an imaginary cable 
hanging from her bow. Just as some people, when their 
New Year copy of the Blue Book arrives, instinctively turn 
up their own names and addresses, so we turned to the part 
of this book devoted to the making and laying of submarine 
cables as being a subject with which we are particularly 
familiar. The very first sentence is as follows :—‘ At least 
half-a-dozen cables cross the Atlantic Ocean, and even the 
Pacific has now been traversed.” This did not seen to be 
at all the right thing, but we ventured to read fearlessly on 
all through the 50 pages which are devoted to the subject. 

They are apparently written by a Frenchman, who may 
have seen a submarine cable, and translated by an English- 
man who certainly has not, and who, as we have indicated, 
is utterly ignorant of any of the technical terms in common 
use on telegraph steamers or any other vessels. The bow 
sheave is called the “ fore pulley,” the stern “the behind!” 
the bow the “front part.” The outside yarns of a cable are 
called (as we have stated) ow. A grapnel is described as a 
“strong iron with three or four arms, weighing 30 or 
40lbs.” The operation of grappling is explained as follows, 
on page 183 :—“ A dynamometer, under which the line runs, 
shows the strain, and as soon as a greater strain than that 
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due to the grapple (sic) is observed, it is known that the 
cable is caught. If it is concluded that the cable has been 
met with, the ship steams. forward against the flow of the 
tide. As soon as the grapple line is tightened the part over- 
board is hauled in, until it becomes stretched and upright. 
The machine is then driven more slowly so as to act only 
against the current due to the tide. . . . . When 
the cable is large and tight, great care is required in cutting 
it. . . . . Picked up cable when brought on board is 
gradually wound up in a tank.” 

The crinoline of a tank is described (p. 160) as “a series 
of concentric circles connected by 10 or 12 radii, which 
compel the cable to arrange itself in regular layers when it 
is stowed in the tank. From this the cable is conducted by 
large cast-iron pipes to the paying-out machine. In its 
course the cable passes through wooden troughs in order to 
prevent the heat of the sun from melting the gutta-percha.” 
And so on all through. 

But absurdities are not confined to cable matters, there is 
not a section which does not contain several mistakes. The 
pages devoted to pneumatic telegraphy contain descriptions 
of apparatus which has years ago been consigned to the scrap- 
heap. The signalling instruments are stated to be liable to 
derangement from the wirés coming in contact ; as the wires 
used are all underground, it is difficult to see how a fault of 
this nature could possibly occur. The “ britannia” joint for 
overhead wires, which is unive sally used in England, is stated 
to “ present some practical difficulties as regards soldering ;” 
these difficulties exist in the author’s imagination only. 
The use of creosoted poles is said to have been abandoned, 
as “creosote destroys the workmen’s clothes, and takes the 
skin off their hands and faces.” As a matter of fact, there 
is no other kind used in this country. The maximum 
speed of the Wheatstone transmitter is stated to be 130 
words. Experiments on the duplexing of submarine cables 
are said to have been carried out by “ Mr. Herbert” (the 
printer, we presume, was responsible for “ Taylor” being 
dropped out). We might go on indefinitely pointing 
out the errors which may be found in the pages; it 
is hardly an exaggeration to say that nearly every 
page contains some ridiculous statement. And this 
is a volume of Routledge’s Popular Science Library. 
Whether the author or the translator is chiefly to 
blame we don’t know (as we have not the French original 
before us), we should like to see them fight it out between 
them; but there can be no excuse for the publication in 
England of such matter. There are lots of first-rate 
books on the subject, and if these are not to Messrs. Rout- 
ledge’s liking, there are plenty of men capable of writing 
others. Translating from French into English, matter which 
was English long before it was French, is a ridiculous way of 
going to work even if it is well done. 

The only interesting fact which we have come across in 
the book is an illustrated description of an armour for 
cables invented by Brett in 1845, which appears to be 
similar to, and perhaps superior to, that proposed by a cor- 
respondent of the ELEcTRICAL REvIEW on February 12th, 
1892, and also to that proposed by Mr. H. Gray, and 
described in Benest’s paper on “ Coast Telegraph Communi- 
cation,” read before the Institution of Electrical Engineers, 
March 18th, 1892. It is certainly curious that two persons 
should have independently re-invented Brett’s idea of nearly 
50 years ago. e do not recollect having ever before seen 
the thing mentioned, and cannot find any record of it at the 
Patent Office. 

In all seriousness, we trust that Messrs. Routledge have 
printed but a very limited number of the book. 


THE BRITISH ASSOCIATION. 


THE HERMITE PROCESS OF DEODORISING SEWAGE. 
By Mr. J. Napizsr, F.C.S., F.J.C., &c., Borough and County 
Analyst. 

(Read before Section G, September 14th, 1895. 

Tue treatment of sewage for the purpose of preventing putrification 
is a subject which has occupied the minds ft coated pe sanitary 


engineers for many years, and numerous methods of dealing with it 
have been devised and brought before this and other societies, each 


claiming to perform its work in a more perfect manner than its pre- 
decessor. Those methods, with only one or two exceptions, treat the 
sewage at a point between the last inlet into the main sewer and the 
outfall, usually at the outfall, and as far away from the town as it is 
possible to put it. Those systems of dealing with sewage at the out- 
fall do not give the town from whence it came any sanitary benefit. 
They do not prevent sewer gas accumulating in the sewers and 
escaping into the air from man-holes or ventilating shafts, and 
becoming an annoyance and nuisance to the inhabitants. The objects 
of those systems of treating sewage, then, is to purify the sewage 
sufficiently to prevent the pollution of a waterway or river, and 
without in any way being of the slightest benefit to the health of the 
town. With the Hermite process the sewage is treated at the other 
end of the sewers, i c., at the beginning, is deodorised there, so that 
flowing through a town the sewers give off no offensive smells, and 
the putrefactive changes which take place in sewage have been 
arrested. With this system, then, there is no need for ventilating 
shafts, and if the manholes are perforated there is no offensive smell 
given off; on the contrary, there is a faint chlorous or bleach smell 
which is much more acceptable to the nose than sewer gas. The 
principle of this process is passing a current of electricity through sea- 
water, or, if sea-water is not handy, a solution of magnesium and 
sodium chlorides, a portion of these chlorides is converted into hypo- 
chlorite, a substance which disinf-cts, deodorises, and bleaches 
similar to the active ingredient of bleaching powder—calcium hypo- 
chlorite. The change from chloride to hypochlorite takes place 
almost entirely with the magnesium salt-yielding magnesium hypo- 
chlorite, Mg Cl. O.. It is found, however, that in the electrolysers 
and tanks a white deposit takes place, consisting of magnesium oxide 
combined with water, viz., magnesium hydrate, showing that the 
magnesium hypochlorite has decomposed, forming magnesic hydrate, 
which precipitates, leaving hypochlorous acid in solution. The 
action may take place as follows:—Mg Cl. 0, + 2H, O = Mg H, 
O, + 2H Cl O. This is called the Hermite solution. The 
amount of oxidising power is expressed by the quantity of 
available chlorine in grammes per litre—the usual working strengths 
being from 5 to 1 gramme per litre of solution. When sewage is 
mixed with about 5 per cent. of the gum solution, the offensive smell 
is instantaneously destroyed, and the decomposition arrested for about 
six days, long enough under ordinary circumstances for the sewage to 
be well out to sea. I have not attempted to give a description of the 
electrolysers and their working; it would only be taking up valuable 
time. Those who are interested, and will visit the installation in 
Constantine Road, will see the plant at work, and have all details 
explained. This electrolysed or Hermite solution has been subjected 
to many experiments, and numerous criticisms have been made upon 
it as to its power of rendering sewage sterile—as, for instance, the 
Lancet Commission, which reports favourably on the system from ex- 
riments made at Worthing; also by Sir Henry Roscoe and Mr. J. 
unt, B.Sc., the results of which were read before the Society of 
Chemical Industry, and described in that Society’s Journal in March 
last. Sir Henry found thata’8 gramme solution practically sterilised 
the liquid portion of sewage, when used in sufficient quantity, and 
that the solid matters were unaffected. Well, a solution which will 
thus practically sterilise liquid sewage must, I think, be of great 
value, and when used in effective quantity, tend to benefit this 
locality by preventing those contagious diseases which are usually 
developed from sewer gases. Although chemical and sanitary engi- 
neers have had this aim, ¢.c., to completely sterilise sewage, in view, 
this point has not been attained on the large scale by any of the at 
resent known systems. Hermite solution, however, does the next 
st thing, for in larger proportions it sterilises the liquid portion, 
and even in small quantities completely deodorises. This is con- 
firmed by Sir Henry’s eleventh conclusion, viz., ‘The Hermite fluid, 
even of ‘25 strength, acts as an excellent deodoriser.” This is the 
int taken up by the Ipswich Corporation. They say, if we can 
ar the sewage deodorised, and its decomposition arrested for from 
three to six days, the sewage will be well out to sea, and the nuisances 
of offensive smells in the towns will be entirely done away with. 
Sir Henry also made experiments as to the stability of the electro- 
lysed solution, and he found that a ‘5 gramme solution lost 90 per cent. 
of its strength in 24 hours, a *75 grammi¢ solution being more stable, 
losing 34 per cent.,and a1 gramme solution 10 per cent. in thesame time. 
This is very interesting apd important; but as regards the working 
of the system in Ipswich, it is not necessary to take this into con- 
sideration, because the moment the electrolysed solution is made it 
is carried direct into the sewer within two minutes after its produc- 
tion. We have in Ipswich been electrolysing sea-water for three 
months and treating the sewage. The Sewage Committee directed 
me to report on its working, so I made daily tests and inspections for 
about two months. The strength of solution varied from 4 gramme 
to 1 gramme, according to the flow of sea-water through the electro- 
lysers, the quantity of available chlorine made being fairly constant, 
and the average being 1:04 gramme per ampére-hour. As to the 
effects of this solution on the sewage, I have no figures to give you, 
but can give a general idea of its deodorising powers. I shall first 
draw your attention to a plan of the town of Ipswich, its situation 
with regard to the rivers and the course of the sewage to the out- 
fall. We have two rivers, viz, the Gipping, a canal which extends 
and is navigable as far as Stowmarket, about 10 miles inland. The 
last, or bottom lock, is situated near Handford Bridge. Below this 
point the river is tidal, and is called the Orwell, which for beauty at 
high water is not to be excelled even by the Clyde or Rhine. Inclose 
proximity to the town we have the dock, covering about 33 acres, 
along each side of which the principal merchants of the town have 
their works or premises for shipment. The Gipping has an arm 
which leads from the locks to where there was once an oil-mill (now 
the Steam Laundry) driven by a water-wheel, and from this there 
was a waterway through the town as far as Fison’s Mills at Stoke 
Bridge. When Ipswich was sewered, about 16 or 17 years ago, 
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according to the suggestions of Mr. P. Bruff, and carried out by our 
present borough surveyor (Mr. E. Buckham), the main or intercept- 
ing sewer was laid in this waterway, from Portman Road, as far as 
it went, and continues to the outfall. The difficulties in the way of 
sewering and treating sewage in Ipswich may be explained in Mr. 
Buckham’s own words:—‘To dispose of the sewage cf Ipswich, 
either by irrigation or by intermittent filtration, would be attended 
with considerable expense. The town is divided by the river Orwell, 
and, as is frequently the case with towns so situated, the longi- 
tudinal falls are very slight, while the lateral falls are very great. 
The fall from the one end of the sewer to the other is only 
about 8 feet, so that the flow is not very rapid, whilst, 
taking a section of the town laterally, there is plenty of fall, and, in 
consequence, a rapid current into the main sewer. On this account 
the experiments with the electrolysed solution were made on the main 
sewer, and at present the solution is running in the sewer at Hand- 
ford Road in close proximity to the beginning of the main sewer. 
The result is complete deodorisation of the sewage throughout a long 
length of the sewer. For a distance of 700 yards free chlorine can 
be instantly detected by test papers, and for a distance of a mile the 
chlorous smell is perceptible, although insufficient to have any action 
on the test paper. Not only does the main sewer receive the arterials, 
but it receives the drainage of several slaughter houses and breweries, 
containing much organic matter. Below the point indicated (Church 
Street, St. Clement's) there is such a great increase in the quantity 
of sewage that the results were doubtful. On several occasions, 
however, samples taken from the outfall were without smell and kept 
two days, and in one instance it kept four days. If the amount of 
electrolysed solution, or its strength, could have been increased, the 
sewage at the outfall would certainly have been completely deodc- 
rised, if not sterilised. This is a point which I hope the Sewage 
Committee will aim at, and when putting the plant permanently into 
the new buildings, that they will have sufficient electrolysers and 
power to produce enough fluid to deodorise all the sewage of Ipswich 
and have some to spare for flushing or washing infected areas. 
noticed in some of my early morning inspections, when the flow of 
sewage was at its minimum, that the deposit in the sewer was 
bleached nearly white by the action of the electrolysed solution. 
This process has not been going long enough to allow me to obtain 
any statistics as to the health of the borough or the death rate, com- 
pared with previous years and with other towns; but this I am sure 
of, that where the sewage has been treated no complaints have been 
received as to offensive smelis. I am confident that any town that 
adopts this process, which will boldly erect plant to produce more 
than enough of the electrolysed solution, will be spending money 
well, and in time will feel the benefit by increased health of the in- 
habitants, and also by having a lower death rate. This is what I 
have suggested Ipswich should do, so that in a year or two, when we 
are able to make comparisons, we will find a reduction in the death 
rate. This result will make the process cheap at any price. 


SOME EXPERIMENTS MADE WITH LORD KELVIN’S 
PORTABLE ELECTROMETER. 


By ArtrHur Scuuster, F.R.S. 
(Abstract of paper read before Section A.) 


EXPERIMENTS made during a recent journey to Switzerland have 
skown to the author how easily observations on atmcspheric elec- 
tricity are performed by means of Lord Kelvin’s portable electro- 
meter. The instrument is easily carried in a knapsack to almost any 
place within reach of the mountaineer, and the observations are 
readily made in a short space of time in the way long ago described 
by Lord Kelvin. The object of the experiments was to learn, if 
pcssible, whether the electric force at great heights is sensibly 
different from that at the sea-level. But owing to the difficulty of 
comparing together observations made in valleys with those made on 
mountain peaks, the measurements made during the past month were 
entirely of a tentative character more for the purpose of gaining 
experience with the instrument and to obtain guidance for future 
work than with a view of bringing home definite results. The 
numbers which are given in this brief account have only a relative 
value, as they are referred toan arbitrary unit. A number of experi- 
ments made in fine weather in the centre of a small meadow in front 
of the hotel at Pontresina gave, on the average, about 30 for the 
electric force, which is smaller than that found in England under similer 
circumstances. Thus, on September 13th, at Ipswich, ona plot cf grass 
rather more sheltered by surrounding meadows than the Pontresina 
meadow, the author found the electric force to be over 80. On the 
so-called Diarlezza Pass the number found was as high as 147, while 
on the Isola Pirs, a rocky island, projecting well out of the surround- 
ing glacier, it was 116. On August 19th, the instrument was taken 
to the top of the Glushaint (12,000 feet), which consists of a ridge of 
rocks just wide enough for one man to stand upon. The electric 
force reached the number 816, while on a snowfield a few hundred 
feet below the top the force was only 170. The top of the Schafberg 
gave 357 for the electric force. On the Morteraheb glacier the 
numbers were, as a rule, very low, except on one occasion when a 
strong downward wind was blowing, but even then the force only 
went up to 42. Half-a-mile below the snout of the glaciers the 
numbers found were very irregular, and seemed to depend oa the 
direction of the wind. in one occasion, when the wind was fre- 
quently changing, being sometimes up and sometimes down the 
valley, a negative electrification was observed whenever the current 
of air was from the glacier. This was probably due to negative 
electrification caused by the glacier stream, in a way similar to that 
in which a similar electrification is produced by waterfalle, 


The daily variation was observed on one day by taking observations 
every half-hour from nine to twelve o’clock and every hour in the 
afterncon until seven o’clock. A principal maximum of 36 was 
observed at 11 am. The numbers then fell irregularly till four 
o'clock, when the electrification was only 14. After that time it rose 
to 31 at 5 p.m., and 29 at 6 pm., and fell to zero at 7 pm. The wind 
which had been blowing up the valley all day, changed in direction 
between the two last observations, and was blowing downwards at 
seven o’clock. The author does not draw any conclusions from his 
observations, but does not believe that a mere difference in the con- 
figuration of the ground is sufficient to account for the great differences 
in electric force observed. 


DO VERTICAL (EARTH-AIR) ELECTRICAL CURRENTS 
EXIST IN THE UNITED KINGDOM? 
By A. W. Rucker, F.R.S. 
(Read before Section A, September 17th, 1895.) 


Ina yo by Dr. Adolph Schmidt read before Section A of the 
British Association at Oxford,* the author stated that he had ex- 
panded the components of the earth’s magnetic force in series, and 
had deduced expressions, two of which give the magnetic potential 
on the surface of the earth in so far as it depends on (1) internal and 
(2) external forces. “The third series represents that part of the 
magnetic forces which cannot be expressed in terms of a potential, 
but must be due to electric currents traversing the earth’s surface.” 
The author concludes that such currents amount “on the average to 
about 0 1 ampére per square kilometre.” 

It appears, therefore, desirable that this conclusion, drawn from the 
magnetic state of the earth as a whole, should be tested by means of 
those portions which have been most fully studied. 

The test to be applied is whether the line integral of the magnetic 
force taken round a re-entrant circuit is or is not a vanishing 
quantity. 

The irregular form of the United Kingdom makes the application 
of this test more difficult than it would otherwise be, but as two 
detailed surveys of Great Britain and Ireland have been carried out 
by Dr. Thorpe and myself for the epochs 1886 and 1891 respectively, 
the data at our disposal are so numerous that I thought it worth 
while to undertake the inquiry. The actual work of calculation has 
been carried out almost entirely by two of my students, Messrs. Kay 
and Whalley. My best thanks are due to them for the care and 
skill they have displayed. 

Two circuits called the a and § circuits respectively were selected, 
bounded by the following lines :— 


(a) Long. 2° W., Lat. 56° N.; Long. 7° W., Lat. 52° N. 
(8) Long. 1° W., Lat. 55° N.; Long. 9° W., Lat. 52° N. 


The work done by a unit magnetic pole on traversing these circuits 
was calculated for the epoch 1886°0 by means of the terrestrial lines 
found for that date, and also for the epoch 1891°0 by means (1) of 
the same lines when due allowance was made for the secular change, 
and (2) of the independent set of lines found by aid of the later 
survey. 

The magnitudes of the hypothetical currents deduced from these 
calculations were very small, and those for the later epoch were of 
opposite signs, according as they were calculated from the earlier or 
the later survey. 

The same calculation was made for two other circuits, one (y) in 
Great Britain and one (5) in Ireland; but instead of using the calcu- 
lated terrestrial lines, the true values of the forces and declinations 
were employed, as deduced from the nearest stations. The great 
local disturbances in Antrim interfered with the value of the Irish 
circuit. The following table gives the results in ampéres per square 
kilometre obtained from circuits a and § by the terrestrial lines for 
1886°0, and also by the mean terrestrial lines for 1891°0, which occupy 
the mean position between those given by the two independent sur- 
veys, and also for circuit (+). 


CiRcuIT. 
a | B 
1886 0 — 0026 — 0004 
18910 + — 0005 


From these we may conclude that there is not in the United King- 
dom a vertical current amounting on the average to 0'l ampére per 
square kilometre. There may possibly be a current of about a tenth 
or a twentieth of that amount, and if so the signs show that it pro- 
bably flows from air to earth, but on account both of the smallness of 
the results and of the discrepancy between the values cbtained for 
1891 by two independent calculations, we cannot asscrt that such a 
current actually exists. 

The calculations do not disprove Dr. Schmidt’s hypothesis, as we 
cannot argue from the condition of a small portion of the earth’s sur- 
face to that of the whole. The most that can be said is that no evi- 
dence in favour of the existence of vertical currents can be drawn 
from one district which has been very minutely surveyed. 


* Repoit, Brit. Assoc., 1894, p. 570. 
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PROBABLE PROJECTION LIGHTNING FLASHES. 
By Mr. Entc Sruart Bruce, M.A., Oxon, F.R.Met.S. 
(Read before Section A, September 14th.) 


Tue revelations of the self-taken photographs of lightning flashes 
have of recent years caused us to modify our ideas concerning the 
appearance of lightning, and the varied forms displayed foretell that 
a future classification will be no easy task. The object of the present 
paper is to suggest the possibility of a kind of flash, which may be 
called a projection flash, the existence of which would by no means 
tend to make the work of classifying simpler. When we view the 
effects of a distant thunderstorm over a large area, such as the surface 
of the sea, sometimes a bank of clouds, sometimes the whole horizon, 
appears lit up with a sheet of light. This species of lightning we 
sheet lightning, and we may compare this effect to my flashing 
this incandescent electric lamp so that its flashes are reflected by this 
white screen. Though on the reflecting surface of clouds we can see no 
form of flash, yet we know that the sheet of light is made up of 
countless images of the lightning flash, superimposed one upon the 
other, so that we cannot distinguish them. So, also, when we flash 
this incandescent lamp, we know that the light reflected from the 
screen is made up of a number of images of tne white hot carbon 
filament of the incandescent electric lamp. This is seen to be the 
case when I limit the space through which the rays of light pass from 
the incandescent carbon to a small orifice in an otherwise opaque 
screen. Then there appears an inverted image of the white hot horse- 
shoe of carbon on the screen. We call it the projection of the image 
of the incandescent carbon filament. It seems obvious that in Nature 
there must often be an obstraction between the lightning flash and 
the reflecting clouds in the form of a cloud that has a small open- 
ing in it. This condition of cloud perforation is frequently seen. 
On the screen I throw a rough sketch of a cloud with four per- 
forations, as seen from my balcony on Campden Hill, June 14th, 
1893. When there is a cloud with a sufficiently small open- 
ing in it between the flash and reflecting clouds, the latter 
being in an adequate position, on the clouds which other- 
wise would have been merely illuminated by sheet light- 
ning, there will appear the optical projection of a lightning flash. 
When the projection of an incandescent lamp falls on a level 
surface, we obtain a perfect image of the white hot filament; 
when, however, I cause the screen to become suddenly irregular, we 
obtain a distorted image of the filament on the uneven surface, and 
so in nature, if the surface of clouds upon which the projection of 
lightning flash falls is quite even, we shall have a perfect reproduc- 
tion of the lightning flash, save that it is inverted, and to some ex- 
tent dulled in brilliancy. If, however, as would often be the case, 
the surface of the clouds is irregular, the projection of the flash will 
take the shape of the irregular surface, and there will be presented a 
flash very different from the original on the screen. I show a photo- 
graph of that type of flash which is called “streaming” in the re- 
= of the Thunderstorm Committee of the Royal Meteorological 
ociety, drawn up by Mr. Abercromby (Quarterly Journal, July, 
1888). To quote Mr. Abercromby’s words, “ It is a plain, broad, rather 
than smooth streak of light.” I will now project this flash on some 
model clouds of the cumulus type, and you see its appearance is 
altered, being no longer the smooth streak of light, but what might 
be called a zigzag flash with long angles. It is something rather like 
what has been often represented by painters in pictures where light- 
ning appears, which leads one to think they may sometimes have 
taken projection flashes as their models, perhaps because this form of 
flash would not dazzle the eye as do the real discharges. It must, 
however, be borne in mind that Turner, in his storms, generally 
painted lightning flashes very like those registered on the photo- 
graphic plate. In Turner’s “ Bars Rock,” the lightning flash closely 
resembles some of the photographs. It should also be mentioned 
that Mr. Ruskin, in Modern Painters, when criticising Turner's 
“ Stonehenge,” describes the lightning in that picture as “ The white 
lightning, not as it is drawn by less observant or less capable 
painters in zigzag fortifications, but in its own dreadful irregular line 
of streaming fire.” I have, however, nearly come across a print of 
Turner’s “ Lake of Thun,” in which there is a lightning flash with at 
least one decidedly long angle. When travelling in Switzerland 
about three years ago, the train was passing through a valley while a 
severe thunderstorm was in progress. The valley was filled with 
wreaths of mist forming an uneven surface. Suddenly there appeared 
in the mist along zig-zagged flash of lightning, seemingly quite close to 
the window of my carriage. It was not of that overwhelming bril- 
liancy that would have been expected of it if it had been the electric 
discharge itself at such very near quarters, but was lulled in brilliancy 
so that I could see the form without my eyes being in the least 
dazzled, and I felt very inclined to think this was a projection flash. 
If projection flashes occur in nature as often as Iam led to think is 
the case, if becomes a question whether the photographic plate can 
register the projection flash. If it does, we may be somewhat misled 
in our description of the form of the lightning flashes depicted on 
the plate, some being perhaps not the original, but its distortion. 
There is one more point concerning the projection flash which seems 
worthy of notice. If there are more openings than one in the cloud 
through which the rays of light pass from the flash, there will neces- 
sarily be a reduplication of the flashes, giving a multiple effect. To 
resent a light flash I now have a piece of platinum wire made 
white hot by the electric current. Between this and the screen I 
place a sheet of cardboard. I now make one hole in the cardboard, 
and there is one image of the lightning flash on the screen; I make 
a second, and there is another image; and as I continue to perforate 
the cardboard, I get a corresponding number of images. Perhaps 
those multiple effects we so often see might be sometimes caused by 
there being several opénings in the cloud between the flash and the 
surface 


The lantern illustrations were by Mr. W. Vick. 


EXPERIMENTS FOR IMPROVING THE CONSTRUCTION 
OF PRACTICAL STANDARDS FOR ELECTRICAL 
MEASUREMENTS. 


(Submitted to Section A, September 18th, 1895.) 


Report of the Committee, consisting of Prof. Carry Foster (Chair- 
man), Lord Ketvri, Profs. Ayrton, J. Perry, W. G. Apams and 
Lord RayrxieH, Drs. O. J. Lopez, Hopxrinson and A. Murr- 
HEAD, Messrs. W. H. Preece and Herpert Tayrxor, Prof. J. D. 
Everett, Prof. A. Sunuster, Dr. J. A. Fremina, Profs. G. F. 
FitzGreratp, G. Curystan and J. J. THomson, Messrs. R. T. 
GuazeBRooxk (Secretary) and W. N. Saw, Rev. T.C. FirrzpatRick, 
Dr. J. T. Borromuigy, Prof. J. Virtamu Jones, Dr. G. JoHNSTONE 
Sroney, Prof. 8. P. Taompson, Mr. G. and Mr. RENNIE. 


(Concluded from page 381.) 
APPENDIX. 


It need hardly be said that in the last resort it rests with practical 
men to employ or decline any suggested system of units. Those who 
daily deal with the quantities under consideration are the best judges 
of the utility or ctherwise of a suggested unit, provided always that 
they take the trouble to give it a fair trial, and see how it works 
in practice. It may be hoped that the above, or similar suggestions, 
will meet with criticism at the hands of such men, and in order to 
make a beginning of criticism, I asked the Departmental Lecturer on 
Electrotechnics at University College, Liverpool (Mr. F. G. Baily), 
to consider them with special reference to :— 


1. The large size of the weber and henry units; 
2. The handiest definition of the gauss; and 
3. The least troublesome mode of bringing in the 4 7. 


His reply, which is annexed, covers these points, and also inci- 
dentally refers to the quantity called 1, or intensity of magnetisation. 

Now, as must often have been pointed out, the equation 
B = H + 471 is a barbarous one, involving as it does quantities of 
different dimensions in one equation. Its true meaning is, of course, 
B = 49 H + (u — uw) H; which, although algebraically only a round- 
about method of writing B = » H, is yet convenient, as exhibiting 
separately the part of the induction due to the ether, and the part 
due to a material medium. 

The customary convention of further denoting (« — 4 )/uo by the 
symbol 4 7 x, and then christening x Has the magnetisation 1, is like- 
wise convenient. With this definition « is a pure number, and I is a 
gauss gradient or field intensity. Another, but, on the whole, less 
satisfactory definition, viz., the omission of 4) from the denominator, 
would make « of the same dimension as », and 1 an induction density. 

The pull between two parallel magnetised surfaces of area is 
44BH + 47, that is to say, N H/8 7, and is therefore measured in 
webers multiplied by the gauss gradient, or in joules per centimetre. 
Bat to maintain an induction density, B, in air requires a gauss 
gradient B/uo, hence we might write the pull across an air gap as 
nN? +87). If the induction density across an air gap is ex- 
pressed in microwebers per square centimetre, the tension there comes 
out in units of which 2,500 would make an atmosphere ; or, roughly, 
in pounds per square foot. _ 

As for the strength of a magnetic pole—a quantity which, though 
fundamental in one sense, is seldom really dealt with—it will 
naturally be expressed in ergs per gauss, or in joules per gauss, if it 
is very strong. 

Mr. Baily’s chief practical suggestions are, first, that a special unit 
of permeance, other than the henry, is desirable; and, next, that the 
4 7/10 had best be thrown on to the , 80 as to keep the gauss equal 
to 1 ampére turn. The fact that the inductivity of air will then 
cease to appear in its artificial garb of unity may even be regarded 
as a positive advantage, because its existence will then be less likely 
to be ignored. But I much fear that the ampére turn as unit of 
gaussage, so near the C.G.S. unit insize and yet not equal to it, will 
be awkward, and may lead to mistakes. oak 


University College, Liverpool. 
Jannary 15th, 1895. 


Dear Prof. Lodge,—In reference to the sizes of the magnetic units 
proposed by you. I find that the weber 10° C.G.S. would only be used 
in fractions. The largest dynamo that I know of has a magnetic 
flux, or, as you propose to call it, an induction of ‘5 weber. From 
this the value will go down to about ‘01 in small motors. These 
figures are, however, by no means inconvenient. : 

Transformers will be rather smaller. In these the weber turn isa 
convenient size and an interesting quantity, as it is given by 3 of the 
mean volts per cycle, or, more accurately expressed, mewn volts per 
unit freguency + 4. Its numerical value will lie between, say, 3 and 
50, according to the volts and the frequency; but it gives no indica- 
tion of the size of the transformer. p f 

The henry 10° C.G.S. is also large. The inductance of choking coils 
would in general be fractions of a henry. The inductance of the 
winding of a transformer has no very important meaning, but it has 
a convenient size. Measuring it as mean volts per unit frequency + 
Jour times the open cirewit current in ampéres, the inductance of the 
primary coil on a 2 H.P. closed magnetic circuit 1,000-volt trans- 
former would be about 40 henries. 

The inductance of pairs of cables would run from 100 to 1,000 
microhenries per kilometre, but the value would vary with the 
arrangement. 

The induction per unit area is good; having a value in practical 
work from 1,000 to 20,000 C.G.S. units, it is given by 10 to 200 
microwebers per sq. cm. 
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Gaussage would be about 50 in small transformers, up to 40,000 in 
large dynamos. The latter could be conveniently reckoned in kilo- 
gausses. To make the gauss = 1 ampére turn appears to have great 
advaptages in practice, and connects it directly with its usual source. 

The idea of permeance is very useful, and the identification of its 
dimensions with those of inductance is neat. But I think it is liable 
to cause confusion, for the permeance of the core of a coil will be a 
different number of henries from the inductance of its wire. More- 
over, the argument as to identical dimensions might equally be applied 
to the case of ampéres and gausses. I would therefore have a new 
unit strictly connected with the henry, so that inductance = n? x 

rmeance in a coil of » turns. 

As to the units of permeance: with the above meanings of gauss 
and weber, the permeance of a circuit would be 4 7 » 4/107, as you 
point out, instead of But I wish to suggest a change in the 
method of reckoning, namely, still to retain the value of the per- 
meance 4s webers and permeability as webers per &q. cm. 

gausses gausses per cm. 
in giving up the convention of unit permeability of s , and givin 
it the value 1:°2566 x 10-* unit of con 
this way both the troublesome 10-* and 4 7/10 are dealt with in an 
easily intelligible way. To avoid the high power of 10, it may be 
measured in micro-units of permeance, so that permeability of space 
and air = ‘012566 micro-unit of permeance for a unit cube, and per- 
meability of soft iron = up to 25 micro-units for a unit cube. Thus 
we have permeance = 4 y//, where u is to be obtained from tables of 
its value, which can easily be altered to this method. Inductance 


weber tu ; 
or n? n® permeance. 


ampéres gausses 

[Of course your phrase “ weber turns per ampére ” means the same 
as the above webers + ampéres, and does not necessarily mean the 
weber turns caused by 1 ampére.| 

It may be objected that the C.G.S. units of strength of field, unit 

magnetic pole and intensity of magnetisation do not bear any simple 
relation to these practical units. This is chiefly important in the use 
of the magnetometric measurement of iron, and in the measurement 
of the mechanical form of attraction between two magnetic surfaces 
in contact. But the expressions are not in reality muck complicated ; 
eg., present C.G.S. unit of intensity of magnetisation is given by 
4 71=(u—4,) H, where u, = permeability of space = 1, and 
H = C.G.S. unit of magnetic force. This becomes 4 71 = (u’ — u,) 
H’ 10°, where H’ is the gauss gradient in the magnetic substance, and 
uw’, = 012566 micro-unit of permeance for a cubic centimetre. 
; As the single magnetic pole is unchanged, the force on it will be 
= strength of pole x gauss gradient x 1:2566; but as this is nota 
calculation of frequent occurrence, except in magnetic surveys, the 
complication will not be serious. Other magnetic relationships are 
almost entirely of academic.interest only, and would be carried out in 
CGS. units. Also the transition would present no difficulties to 
people with a little scientific knowledge. 

I am of opinion also that as the legal volt has no direct connection 
with induction and velocity of motion, it is not necessary to define 
the practical units as they are defined absolutely. That is, ohm and 
ampere are the starting points, volt is obtained from them, weber 
from volt, gauss from ampére, permeance unit from weber and gauss, 
henry from weber and ampére or from permeance, and so on. This is 
much more easily explained to practical and unscientific men than 
— absolute derivations are, and it is the order in which they learn 

em. 


, there- 


then becomes 


Yours very truly, 
Francis G. Batty. 
Postortet To Dr. Lerrer. 
Another subject for discussion is whether 1 had better not be de- 
fined as d N/d C; with permeabitity as « = d B/d # to correspond. 
This would make the three equations stand thus :— 


(3) 


A letter just received from Mr. Heaviside indicates that he would 
| there is evidently much to be said 

r i nee y that he contemns my temporisin thod 
of dealing with the 4 7 nuisance. 


January 30th, 1895. 


oO. J. L. 


Maenetio Untrs. 

According to the proposal of the Chicago Chamber of Delegates 
the quantity which we call “ inductance,” and which is to be ental 
in “ henrys,” is defined by the equation: 

d 
E=L for self-induction, 


d 
or = for mutual induction, 
both being comprehended in one definition, the inductance 1 or 
being calculated by dividing in volts by as in ampéres per second. 


This implies that 1 or at is not to be defined as >, but as am. 
I think names are desirable both for : and for =. I would sug- 


gest that the former be called “ the total inductance,” and the latter 
the differential inductance,” The distinction would be somewhat 


analogous to the distinction between the “ mean specific heat from 0° 
to ¢°,” and the “ true specific heat at /°.” Both total and differential 
inductance should be expressed in “ henrys,” for they are quantities 
of the same kind, and when there is no iron, &c., in the field, they 
are equal. 

I think that the above mode of definition, involving as it does no 
magnitudes except current and time, is more readily comprehended 
than Dr. Lodge’s proposed definition, in which the magnitudes in- 
volved are current, flux of induction, and the number of convolutions 
of the coil through which the flux passes. In the definition proposed 
by the Chicago delegates, the consideration of the number of con- 
volutions does not enter. 

For a circuit, or two circuits, not having iron, &c., in the field, we 
may define inductance (in henrys) as the E.M.F. (in volts) due to 
variation of current at unit rate (1 ampére per second). When the 
field is modified by the preeence of magnetic material, the above will 
be the definition of “ differential inductance.” 

The “total inductance” for any specified strength of current will 
be the mean value of differential inductance for equal increments of 
current from zero up to the specified strength. 

I would suggest similar nomenclature in the case of permeability 

B 
52 should be called differential permeability, and | total permea- 
bility. 

In some res , “mean” or “ average” would be a more correct 
designation than “ total;” but these words would be liable to be 
misunderstood as referring to an average taken over the different 

arts of the body or circuit. ‘ Total” is to be understood as standing 

or “calculated on totals.” 

As regards the magnitude of the unit of inductance, while I agree 
with Mr. Heaviside and Dr. Lodge that the unit pole ought to have been 
so defined that the mutual force between two poles is equal to their 
product divided by the surface of a sphere whose radius is their dis- 
tance, a definition which would have made the line integral of n, due 
to a current,c, equal to co itself, instead of to 470, I deprecate a 
mixing up of the two systems. So long as we employ our present 
unit of intensity of magnetic field, which results from our present 
definition of the unit pole, we cannot consistently reckon the line 
integral as equal to the ampére turns. It must be reckoned as 4 7 
times the ampére turns, and the flux N must be reckoned as 4 7 u 
times the ampére turns. The practical inconvenience of retaining 
the factor 4 7 cannot be considerable, for it is as easy to tabulate the 
values of 4 7 « as the values of u. 

Next, as regards “ permeance.” I do not think it can conveniently 
be reckoned in henrys. I would rather reckon it in “ webers per 
ampé¢re-turn ” which would be written “ web. per amptu”; and there 
can be no possible doubt as to the meaning intended, when once we 
have fixed the magnitude of the ‘‘ weber.” There seems to be no 
difference of opinion as to what this magnitude should be. It is 


fixed by the relation B = a , E being in volts, N in webers, and / 
in seconds. This is in accordance with Dr. Lodge’s proposal, but Dr. 
Lodge has not explicitly recommended any name for the physical 
quantity which is measured in webers. Shall we call it“ weberage ” ? 
It greatly needs a name; for “ induction” may mean B instead of the 
surface integral of B, besides having many other meanings. 

When permeance varies according to the strength of current, I 


would distinguish between “ total permeance,” 5! and “ differ- 


ential permeance,” = 


As regards “ gaussage ” and “ gauss fall.” I think the names will 
be convenient in the senses proposed by Dr. Lodge; but I cannot 
agree with his selection of a unit of measurement. The present 
definition of the unit pole (on which the present unit current is 
based) requires us to equate the line-integral in question to 4 7 7 c. 

To be consistent we must reckon gaussage as equal to 4 7 times the 
number of amptus. Dr. Lodge's proposal is to reckon c not in 
ampéres but in C.G.S. units, thus introducing, as it appears to me, an 
awkward breach of continuity. 

J. D. EvERErt. 


THE FIELD TELEGRAPH IN THE CHITRAL 
CAMPAIGN. 


(Read by Mr. P. V. Luxe, C.B. (Deputy-Director of Telegraphs 
in India), before Section G, September 17th.) 


BrroreE speaking of the operations of the Telegraph Department in 
Chitral, it is necessary to describe briefly the system upon which the 
— telegraph in India is worked. 

Field telegraphy, as practised in India, is of two kinds, visual and 
electric. The former, known as “ Army signalling,” is a purely mili- 
tary organisation, and is the means of communication between the 
most advanced parties of troops themselves, and between them and 
the nearest electric telegraph office. The latter, known as the “ Field 
Telegraph,” is a civilian adjunct, working between the different camps .- 
of the advancing army, along the line of communication, and keeping 
touch with the general telegraph system of the country. 

Army signalling by means of the heliograph, lamps, and flags, has 
been brought to a great state of perfection. Favoured by the clear 
atmosphere and prevalent sunshine of a hilly country, great dis- 
tances can be worked over. With highly trained signallers a very 
fair speed of working is attained, and this method of telegraphing 
forms a most useful feeder to the electric telegraph. There is no 
wize for an enemy to cut and steal, and communication can be carried 
on between two stations quite independently of the occupants of the 
intermediate country. 
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The “field telegraph ” required by the army in India for the many 
small campaigns in which it finds itself engaged from time to time is 
supplied by the Civil Telegraph Department. It differs in this respect 
from the field telegraph of the army in England, which is a military 
organisation under the msnazement of the Royal Engineers. The 
Civil Telegraph Department in India is expected to meet all de- 
mands that may be made upon it by the Military Department, and 
it has therefore to be prepared and ready at all times with material 
and staff for any field telegraph that may be wanted. 


Tae Soppiy ofr 


The principle adopted as regards a supply of material is first of all 
to design a suitable equipment, and then to keep a sufficient stock of 
it, ready in reserve at convenient depdts on or near the frontier, so 
that when a field telegraph is called for there may be no delay in 
getting the necessary stores up to the scene of action. In the event 
of unexpectedly extensive or prolonged operations, the whole re- 
sources of the Civil Telegraph Department are available to fall back 
on, and further supplies of material are sent up from the main depéts 
at Bombay and Calcutta. 


INSTRUMENTS AND EQUIPMENT. 


Ever since the Afgban war in 1879-80, in which the field telegraph 
a po an important part, great attention has been paid to designing 
and perfecting a suitable and thoroughly practical field telegraph 
equipment. Owing to the physical difficulties to be met with in 
mountainous regions, and to the absence of all roads possible for 
wheeled transport, it is essential that everything should be arranged 
for “ pack” carriage. The maximum weight for each package has 
been fixed at 801bs., which is one-half the load a mule is estimated 
to carry. The frequent small expeditions across the frontiers of 
India and Burma, which have been undertaken during the last 15 
years, have afforded many opportunities for testing and improving 
the field telegraph equipment. On the close of each cugeleiion a 
report on the efficiency, or otherwise, of every item of the equip- 
ment is submitted by the officer in charge of the operations, and all 
defects brought to light are, as far as possible, remedied before the 
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next time a field telegraph is required. When the rough and moun- 
tainous tracks that have to be traversed, and the means of transport, 
camels, mules, or ponies, are considered, it will easily be understood 
= — article must be very strongly made and most carefally 
Pathe receiving instrument generally employed is the ‘“ Sounder,” 
practically the same as what is universally used in the Indian Tele- 
graph Department, only reduced in size. It is fitted up in conjunc- 
tion with a small relay and key, with connections so arranged that it 
can either be worked direct, or as a “local,” as circumstances may 
dictate. This ordinary sounder is supplemented by Cardew’s vibra- 
ting sounders, to be used when the insulation of a circuit is so low 
as to make working with the ordinary sounder impracticable. In 
addition to sounders, a certain number of sets of telephonic appa- 
ratus, of the most recent and approved mm, and adapted to field 
requirements, are supplied and sent up from the base depdts, as re- 
quired, to meet the case of short branch or temporary lines. 

A perfect portable battery for field service has yet to be invented. At 
present th2 most suitable kind is one or other of the so-called “dry” 
cells. Till quite recently a special small form of Menotti cell has been 
used in India. 

The unit of office equipment is the total requirements for one 
field office, including instruments, batteries, tables, tents, and line 
maintenance tools. The complete equipment for one office forms 
seven mule loads; but in case of scarcity of transport, all that is 
necessary for opening an office, and disposing of the traffic tempo- 
rarily, can be carried on four mules, leaving the rest to be pushed on 
afterwards. This may, at first,seem an unnecessarily heavy equip- 
ment; but 1t has not been found practicable to reduce it. It must 
be remembered that provision is made for a line of a semi-permanent 
nature, and for dealing with a heavy message traffic. Every possible 


kind of climate has to be provided for, and the tents, both for the 
office itself, and for the staff, must be such as will afford efficient 
shelter under all conditions of heat and cold, wind and rain, or the 
health of the men is sure to suffer. Such a telegraph as is provided 
for must not be compared with what is employed during autumn 
manceuvres in England, which is perhaps rolled up at the end of a 
day, or a few days at most. It has to stand the strain of continuous 
work for months—perhaps through a heavy monsoon. 

The wire used for the line is iron weighing 300 or 150 lbs. per mile, 
and stranded hard copper, weighing 80 lbs. per mile, according to the 
local conditions, which usually means “ transport.” 

It may here be noted that the field telegraph has no special trans- 

rt of itsown. It is dependent upon the Transport Department 

or its pack animals. In all expeditions the greatest difficulty met 
with is in the mattter of transport, and therefore the necessity for 
keeping down weight as much as possible is paramount. On the other 
hand, it has been found inadvisable to use a very light wire in a diffi- 
cult country, where storms are frequent, and baggage animals of all 
kinds are apt to knock up against the poles. Thin iron or copper 
wire leaves such a small margin of strength to meet unexpected 
strains, while steel wire is difficult to manipulate, and inclined to 
kink in coiling and uncoiling. Light field cable forms a part, and a 
most valuable part, of the equipment. For running through heavy 
jungle, where it can be suspended among the trees, or for paying out 
along the ground temporarily, when necessary to finish quickly into a 
camp at night, it answers excellently. If used otherwise than tem- 
porarily, however, it must either be buried, or raised on poles or trees, 
or it is certain to be wilfully cut or accidentally broken. 

As supports for the wire, the local resources of the country tra- 
versed, in the shape of trees or saplings, are utilised to the utmost, in 
order to save transport; while to provide for conditions when the 
country is open and bare, ard no supports can be procured on the 
spot, or in the immediate vicinity, an iron pole has been designed, 
and is manufactured in the Departmental workshops. It is a tubular 
pole made of sheet iron, in four sections, fitting into each other tele- 
scopically for convenience of carriage. A compl-te pole makes a 
package 5 feet long, weighing 40 lbs. When fitted, this pole has a 
length of, approximately, 18 feet, and when planted 20 to the mile, 
will safely carry three light wires of the size described. When iron 
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poles are used, it is, of course, necessary to insulate the wires, and a 
special field insulator, of porcelain, very strong, and tairly light, is 
employed. Even when wooden poles are used it is batter to insulate. 
In fact, if a line is required to work through the rainy season, it is 
essential to do 80, or even vibrating sounders will fail to work. Only 
under special conditions, with a single wire on wooden poles in a dry 
climate, can insulation be safely dispensed with. A special bracket, 
in the form of a spike, for driving into trees to’ take the field insu- 
lator, has been found most useful. 

All the tools for constructing and maintaining a field telegraph 
line have to be specially designed for the purpose. Ladders, wire 
reels, digging tools, &c., must all be suitable for pack carriage, and 
capable of being arranged in mule loads of the proper weight. 


SPEED OF CONSTRUCTION. 


The speed at which a line can be constructed, with material such 
as described, depends chiefly upon the transport and labour procurable, 
and upon the nature of the country traversed. Heavy jungle, that 
must “ cleared to make a way for the wire, always retards rapid 
P’ During the campaign in Waziristan in 1894, a single wire 
was put up at the rate of nine miles a day for five consecutive days, 
in fairly open country, using poles procured locally. A line of a very 
temporary nature can be run up at a greater speed than this under 
favourable conditions; but such a line, if required for any length of 
time, will have to be reconstructed or altered. It must be borne in 
mind that unless a field line is strongly made in the first instance, 
along a well chosen alignment, the subsequent difficulties of main- 
tenance will be great, and interruptions frequent. It must also be 
remembered that in India the existence of the Army Signalling De- 
partment does away, to a extent, with the necessity for a very 
rapid construction of the field telegraph. 
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MaINnTENANCE AND ReEpalrr. 


Wire cutting is always a favourite amusement with frontier tribes ; 
they find the wire so uscful. Sometimes, too, they convert the hollow 
iron posts into guns, by lapping them round with wire. They also 
cut the wire up for bullets. The relations with the tribesmen are 
often of a semi-hostile nature. Men who work on the roads 
daring the day will go away, on being paid up, and take their jezail, 
or long gun, from some hiding place, and fire into the camp at night, 
Once, in Afghanistan, an engineer officer, who employed many men 
of the country in road making, chaffed one of them on the bad 
shooting they made, and the man replied: ‘‘ What can you expect, 
sahib, when we have only got old telegraph wire for bullets.” 

The maintenance of a field telegraph line is quite as important as 
its construction, and in order to repair wilful or accidental damage, 
and prevent undue delay to messages, it is necessary to have a field 
telegraph office every 10 or 12 miles, quite independently of the traffic 
requirements. At each office a supply of spare material is kept, and 
two or more trained linemen, who patrol the sections under the pro- 
tection of the daily convoy, and are ready always to go out at once, 
with a suitable escort, when an interruption occurs. 


Oprratina Starr. 


In order to keep up a supply of signallers for working field tele- 
graphs, it is the custom in India to train as many British soldiers as 
possible in electric telegraphy, and to employ them, when qualified, 
in the different telegraph cffices of the country, usually at places 
where their regiments are +tationed. They are paid according to 
qualifications, at a rate eufliciently liberal to make the service a 
popular one, with the result that there is always a large body of 
qualified military signallers from which to select men for field service. 
These soldiers, with a small proportion of highly trained civilian 
sigaallers for charge of the larger offices, form the operating staff. 


Tse ENGINEERING SraFr. 


The Telegraph Department supplies the engineering staff for con- 
structing and working the lines, and all arrangements are under the 
management of the Director-General of Telegraphs. In any expe- 
dition the field telegraph forms a distinct department under a tele- 
graph officer, who is appointed by the Director-General of Telegraphs, 
and who takes his orders in the field direct from the general officer 
commanding, or chief of his staff. 

There is always a squad of sappers and miners attached to the 
Telegraph Department for instruction ia telegraphy, and, should the 
magnitude cf the operations make it necessary, the military autho- 
rities place at the disposal of the Director-General of Telegraphs the 
(flicers, non-commissioned officers, and native —— who are 
qualified, and may be required by him, to complete the strength of 
the field telegraph establishment. 


Bast Depor. 


As soon as a campaign is ordered, the place which is nearest the 
scene of action, and at the same time in telegraphic connection with 
the whole telegraph system of the country, is selected as the base of 
operations for the field telegraph, and all the stores likely to be re- 
quired for a line of the estimated length are at once sent to it from 
the nearest reserve depét. Here they are taken over by the chief 
telegraph officer in the field and his staff, and sent forward as re- 
quired and as transport is available. 


PREPARATIONS FOR CHITRAL. 


To come, now, to the Chitral expedition. As soon as information 
was received by the Director-General of Telegraphs that a force was 
to be mobilised, and that a field telegraph was required, the material 
for a two-wire line, 200 miles in length, with 20 field offices, was at 
once sent off to Hoti-Mardan, which place, being in connection with 
the telegraph system of the country, was selected as the base of 
operations. At the same time the n staff for constructing 


_ and working the line was equipped with field clothing and ordered 


up, either to the base or the nearest large telegraph offices, to be 
ready when wanted. 

Hoti-Mardan, our frontier station towards Chitral on the south, is 
about 14 miles from the nearest railway station at Naoshera, with a 
cart road between the two places. Only a single wire telegraph 
line existed between these two places. The first thing to be done 
was to reconstruct this section of line with three wires, and, by 
quadruplexing and duplexing existing circuits between Naoshera and 
the nearest large telegraph centres, to provide for the heavy traffic 
which had at once to be dealt with. 


Tue Srarr. 


The field line was started from Hoti-Mardan, and pushed on as 
fast as possible, crossing the frontier on April ist. The Malakand 
Pass was crossed on April 6th, a telegraph office having been opened 
at the - of the Pass very shortly after the fight. The Swat river 
was reached on the 10th, and the Panjkhora, 63 miles, on the 14th. 
The Jambatai Pass was crossed on the 22nd, after some delay on 
account of military difficulties, and an office was opened at Dir, 113 
miles,on the 27th. The Lowari Pass, 10,500 feet, was reached on 
May 3rd. This pass was not ible for camels, and all the camel 
transport was sent back from here. Owing to there being no mules 
available for the purpose, the telegraph stores could not be taken over 
the pass till May 14th, with the result that Chitral fort—184 miles 
from Hoti-Mardan—was not reached until midnight on May 17th. 
As the general officer commanding the troops got to Chitral on the 
16th and left on the 18th, this delay was a great disappointment to 
the officer in charge of the telegraph. A single wire was put up in 
the first instance ; but the heavy message traffic made it necessary to 
add others, and eventually there were three wires from Hoti-Mardan 


to Khar on the Swat River, 34 miles; thence to Dir, 79 miles further, 
two wires; and on to Chitral, 71 miles more, one wire. In all 327 
miles of wire was put up on 184 miles of posts, and 26 field tele- 
graph offices were opened. The actual speed at which the line was 
constructed may be taken as an average of five miles a day for 37 
working days, but the actual distance covered in a day often exceeded 
this. 


NaturRE OF THE COUNTRY. 


Taking the whole line into account, the country was not a 
very diflicult one for a telegraph. Inthe Jandoul, Panjkhora and 
Swat Valleys, the heat experienced was intense, and there was a 
good deal of dysentery and fever. When putting up the second 
and third wires in the Hoti-Mardan to Khar section, the work had 
to be stopped altogether between 10 a.m. and 4 p.m. Most of the 
troops, at any rate the Europeans, were moved up as soon as 

ssible to hill stations on the Malakand, Laram, Jambatai, and 

wari Passes, to elevations of 4,000 feet and upwards, where 
they were better off than in the plains of India. 


Wire Corina, 


Curiously enough there was, at first, great freedom from wire cut- 
ting, due perhaps to the severe lesson of the Malakand fight; but in 
May the trouble, which experience in other campaigns foreshadowed, 
began, and up to the beginning of July interruptions aggregating 64 
days were caused by the cutting and stealing of the wire. The 
latest advices from India show that up to the middle cf August the 
cutting of the wire at frequent intervals still continued. Most of 
the cutting has been in the Jandoul Valley, the home of Umra Khan, 
by which route the telegraph was originally taken. Jandorl has 
now been evacuated, and the wire removed to follow the Panjkhora 
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River route, and it was expected that there would then be fewer 
depredations of this kind. Considering that storms were frequent 
and violent, there have been very few interruptions caused by them. 
At first, a good deal of trouble was experienced from camels and 
other transport animals, rubbing againstthe poles and breaking them. 
A little summary justice dealt out among the owners of offending 
animals bad the effect of diminishing interruptions from this source. 


MeEssaGE TRAFFIC. 


There was great difficulty in working off the very heavy message 
traffic, especially at the beginning, when the staff were new to the 
work. The messages were unusually long, the number of words in 
each averaging over 50, which is about double the average of the 
ordinary messages in India. In April, the number of messages pass- 
ing over the field line was 24,370, and in May 58,935, and doubling 
these figures for the purpose of comparison, it would be seen that 
the traffic was very heavy for a field line. The increase in State 
messages for the month of March for all India, as compared with 
March, 1894, although active operations did not commence till the 
close of the month, was 28 per cent. in number, and no less than 107 
per cent. in their value. This increase was chiefly in the Panjaub, 
where the State work, as compared with 1894, increased nearly five- 
fold, and it will give some idea of the use that is made of the tele- 
graph in time of war. 


Lona Distance WoRKING. 


One day in April, shortly after the Malakand fight, the telegraph 
line was cleared between Simla and Sadon on the Panjkhora River, 
a distance of 596 miles, to enable the Commander-in-Chief in India 
to talk direct with General Low commanding the Chitral relief force. 
Notwithstanding that heavy rain was falling in the Swat Hills, the 
communication was excellent; a great deal of work was done, and the 
military authorities expressed themselves as highly pleased with the 
efficiency of the service. Newspaper correspondents grumbled a good 
deal on account of the precedence always given to State telegraphy. 
It will, however, be generally admitted that the public in 
England was kept pretty well up to date as to what was going on in 
Chitral, and when it is mentioned that a telegram, dated Fort Chitral, 
May 19th, was published in a London paper of the same date, it can- 
not be said there was much to complain of, and it may be inferred 
the service has been a pretty good one. 
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Tae WaziristaN ExPEDITION. 


The strain put upon the Civil Telegraph Department by the Chitral 
expedition was greater than it would have been, for the fact that, 
when it began, the Waziristan expedition was not finally concluded. 
For this little campaign field telegraph lines were constructed from 
Tank to Wana, via Shaharzan, and from Bannu to Dotoi, via the 
Tochi Valley, aggregating 139 miles of line, on which 26 offices were at 
different times opened. Owing to the dismantlement of these lines not 
being completed when the Chitral telegraph was called for, a good 
deal of field equipment was locked up, and a considerable staff was 
employed in Waziristan, and therefore not available. 


Tue Girart Lins. 


The news of Dr. Robertson being beseiged in Chitral was brought 
by the telegraph from Gilgit, and it will not be out of place to say a 
few words about this line, which traverses perhaps the most difficult 
country for a telegraph of any in the world. The line from Kashmir 
to Gilgit is 228 miles in length, and its construction was finished in 
the summer of 1894. Two passes have to be crossed, the Rajdiangan, 
11,600 feet, and the Burzil, 13,500 feet. On the former the snow lies 
in winter to a depth of 10 to 14 feet, and on the latter to a depth of 
18 feet, and the poles have to be 30 feet long. Nearly the whole 
route is subject to avalanches, and the variations of temperature are 
very great. With the best constructed line total immunity from in- 
terruption is impossible under these conditions, and every conceivable 
arrangement for promptly restoring communication has to be made. 
To this end offices of observation have been cstablished on either side 
of the passes, with two Europeans at each and suitable native estab- 
lishments. During the winter, when the passes are closed, these men 
are entirely cut off from all communication with their fellow creatures, 
except by wire. They are rationed and clothed as if for a seige, and 
supplied with everything to render their vigil of some five months as 
endurable as possible. When an interruption occurs they have to go 
out and, often at great personal risk, repair the fault, which, in most 
cases, is due to the line being carried away by an avalanche. During 
the whole of last winter, which was an exceptionally severe one, it 
was found possible to maintain communication with Gilgit almost 
uninterruptedly, such breaks as occurred being repaired within one 
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or two days, according to the damage done and the duration of the 
storms, which, while they lasted, made it impossible for the men to 
leave their houses. Shelter huts have been built at the most dangerous 
places, and so far no accidents to life have occurred, and the possi- 

ility of maintaining telegraphic communication under these most 
arduous conditions has been fully established. 


REcOGNITION oF CIVILIAN SERVICES. 


In India every man is more or less a soldier, and with those serving 
in the Telegraph Department this is particularly the case. The work 
done for the Military Department during the last 25 years has always 
been fully recognised and acknowledged. Some 400 medals and de- 
corations have been awarded at different times to civilian members 
of the Telegraph Department, a record enjoyed by perhaps no other 
civil service. Service in the field is attended with much hardship 
and privation, and no little danger; but there has never been any 
want of enthusiasm or readiness on the part of the civil staff to 
undertake it with cheerfulness and alacrity. On the contrary, 
the difficulty has been to select men from the number of volunteers 
all eager to go to the front. The sphere of usefulness of the tele- 
graph department as regards military operations has been steadily 
increasing, and the field telegraph has become an absolute necessity 
for the efficient conduct of any campaign. 


EXPERIENCE UTILISED. 


It is fully recognised that there is no finality in the p: tions for 

a field telegraph. Improvement in the equipment will from time to 

-time be found possible, and it is the constant aim of the officers of 

the Telegraph Department to take foll advantage of the experience 

gained in each expedition, as well as of the newest inventions emana- 

ting from Europe and America, to enable them to bring the field 
telegraph service up to date, and to make it as efficient as possible. 


Protection oF SENTRIES AND CAMPs. 


Besides the field telegraph, there are other ways in which the Tele- 
graph Department is abie to render assistance. It frequently happens 
at camps in an enemy’s country that thieves creep up and steal rifles, 
or sometimes a sentry is shot or stabbed at his post. Trial has been 
made on the Chitral line of communication of running at night a 
wire round a camp close to the ground. It passes freely through 
staples in short posts planted at intervals, and is tightly strained. 
Triggers clamped to the wire are so arranged that they make a con- 
tact at certain fence posts with wires from the centre of the camp, 
and ring a bell in tke quarter guard. The wire surrounding the camp 
is in sections, and indicators in the quarter guard show from which 
section the bell has been rong. Any person or animal coming against 
the fence wire causes the bell to ring and an alarm is given. The 
wire is taken up during the day when it crosses roads or interferes 
with ordinary traffic. 

Wires are also put up from the centre of the camp or fort to the 
circumference in the directions taken usually by the outlying night 
pickets. From the fort wall or camp boundary, each picket going 
out joins on a light field cable, to be paid out from a barrow on which 
is fixed a bell-push. On reaching the position a bell is rung, and an 
indicator in the quarter guard shows the safe arrival of the picket, 
and rings at intervals denote that all is well, or an alarm can be 
given as the case may be. 

There are many electrical devices which, when the men are pro- 
perly practised in their use, cannot fail to prove of great assistance 
in protecting camps and giving alarms, and attention is being paid 
to this branch of field telegraphy. 


—- 
— 


LONDON COUNTY COUNCIL AND METRO- 
POLITAN ELECTRIC LIGHTING. 


Loans, ExTENsIons OF Matns, AND TRANSFORMER CHAMBERS. 


The Council met on Tuesday for the first time after the summer 
vacation, under the presidency of Sir Arthur Arnold. 

Among the loans announced by the Finance Committee as having 
now been completed, may be mentioned those of £51,000 to the 
Vestry of Islington for electric lighting, and £30,000 and £26,100 to 
the Vestry of St. Pancras for electric lighting and for land and build- 
ings for dust destructor respectively. 


New Marys anp Street Boxes. 


During the recess the Highways Committee, who in that period 
were authorised to act for the Council, have dealt with various appli- 
cations received under the Electric Lighting Acts and Orders. Of 
the various notices given under these Acts, it may be well to refer to 
one, more particularly as the Council has now laid downarule in 
regard to the provision of efficient means of ventilating street boxes. 

The London Electric Supply “Corporation, for instance, desired to 
lay a supplementary main from the Trafalgar Square station to the 
corner of Northumberland Avenue. Among the conditions laid down 
in sanctioning this extension may be cited the following :—That the 
works shall be carried on continuously by day and night until com- 
pleted ; that the mains be laid under the footways, and be kept 
9 inches below the underside of the paving wherever practicable ; 
that where the mains cross the carriageway they be kept at the same 
depth below the concrete or the road material as the case may be; 
that no pipes of larger size than 5 inches shall be used ; that nostreet 
boxes shall be constructed until the positions for, and the mode of 
construction, showing adequate provision for ventilation of them shall 
have been submitted to and approved by the Council’s chief engi- 
neer; that all pipes or openings from or into the boxes shall be of 
such shape as to remove all risk of injury to the covering of the 
cables; that all cables crossing the boxes shall be supported from 
below in the boxes; that all service lines, or small cables, shall be 
protected, where leaving the boxes, by an extra lead covering or by 
wooden stoppers, and shall also have a copper wire of sufficient size 
carried from the service to the main cable, in good connection with 
the lead or iron outer casing; that the ends of all mains terminating 
elsewhere than in s box shall be securely protected by iron caps, in 
addition to any other covering ; and that, as an additional precaution 
against accident through defective insulation of the mains, each of 
the street boxes be provided with an inner cover sheathed with wood 
or other non-conducting material, as well as an outer cover, the two 
to be insulated from each other as far as practicable, and the outer 
cover efficiently connected to earth. 

Somewhat similar conditions were imposed in the case of the 
House-to-House, the Kensington and Knightsbridge, the Metropolitan, 
and the Charing Cross and Strand Companies. 


TRANSFORMER CHAMBERS. 


On this point, the Highways Committee expressed chagrin at the 
recent award of the Board of Trade in regard to the appeal of the 
County of London and Brush Provincial Electric Lighting Company 
against decisions of the County Council. 

It will be recollected that in July last this company asked tle 
Board of Trade to give a definite decision on the subject of their 
appeals, which were the subject of an inquiry by the Board in the 
previous December, against decisions of the Council formally dis- 
approving of the construction of 42 transformer chambers of la 
size under the surface of the streets in St. Luke’s and Clerkenwell. 
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The Council authorised the committee to take measures for making 
known at the Board of Trade inquiry the Council’s objections to the 
transformer chambers being placed under the streets, and for this 

urpose to employ counsel; and these objections were accordingly 
Fally stated at the inquiry which took place before Major Cardew. 
The award of the Board of Trade was given on September 12tb, and 
after reciting the facts, allows of the construction of 25 of the trans- 
former chambers upon condition: “(@) That the said transformer 
chambers be constructed in accordance with the drawing marked “F’” 
attached to this order; and (b) that there shall be no gas pipe within 
such distance from any box as is equal in feet to the diameter of the 
gas pipe in inches.” The Board, further, disallowed the appeal in 
respect of the construction of 17 transformer chambers specified in 
the order, and disapproved of their construction. 

Upon this decision, the Highways Committee on Tuesday stated 
that this conclusion to allow the construction of large chambers was 
to be regretted, and they put the responsibility of the ultimate result 
upon the Board of Trade. 

Since then, however, the County of London Company have altered 
the position of 12 of the 17 chambers proposed to be constructed, 
and which were disapproved, and these 12 have now been approved ; 
but of the remainder, three, left in their original position on the plans, 
have not been sanctioned, whilst no further application has been 
made in the case of the other two projected chambers. 

But when we come to the Wandsworth district, the Council appears 
to reverse its policy of opposition. Here the company gave notice 
of intention, under the provisions of the Wandsworth order, to con- 
struct four transformer chambers at the corners of Colnette Road and 
Upper Richmond Road, and of Carlton Road and Putney Hill; on 
Putney Hill near Kersfield Road, and at the “Green Man” public 
house. In this case the committee sanctioned the works upon the 
conditions prescribed by the award of the Board of Trade given on 
September 12th, 1895, viz., (a) that the said transformer chambers 
be constructed in accordance with the drawing marked “F’” attached 
to the award, and (4) that there shall be no gas pipe within such dis- 
tance from any box as is equal in feet to the diameter of the gas pipe 
in inches. 

Subways FoR TELEPHONE CABLES. 

It appears that the National Telephone Company has applied for 
additional space in the subways of Queen Victoria Street, Victoria 
Embankment, Shaftesbury Avenue, and Charing Cross Road for the 
laying of cables. The company finds that the space it now occupies 
in the subways is insufficient for its requirements, and asked that it 
may be allowed to occupy double this amount. The company also 
desired to connect its cables in the Northumberland Avenue subway 
with those in the Victoria Embankment subway, and to utilise for 
this purpose some pipes which were laid down by the Council for the 
Home Telephone Company, which has been recently absorbed by the 
National Telephone Company. The Council decided that upon the 
company entering into an agreement to pay rent in respect of the 
user of the subways according to the scale laid down by the Council, 
and also to pay the outstanding charges (if any) due from the Home 
Telephone Company in respect of the pipes laid down by the Council 
for that company connecting the Victoria Embankments and the 
Northumberland Avenue subways, the company be allowed to occupy 
the further space in those subways applied for, and also to use the 
connecting pipes, on condition that all work in or about the subways 
shall be carried out under the supervision of the Council’s chief 
engineer at the sole cost of the company, and that any damage that 
may be done in er about the subway in the execution of the work 
shall be made good by the company to his satisfaction. 

The question of electric bells was also discussed, but the important 
matter of the lighting of the Thames Embankment remains in abey- 
ance for the present. I1t will probably not be brought forward again 
for two or three weeks. 


CORRESPONDENCE. 


Localisation of a Fault by Kennelly’s Method.* 


The following formula, based on Kennelly’s law that the 
apparent resistance of a fault is inversely proportional to the 
square root of the current passing through it, is rather more 
simple than that given by Kennelly, and results can 
therefore more easily be worked out. 

_ It is a particular and a simple case of Kennelly’s law; that 
is, if the current passing through the fault be quadrupled, the 
apparent resistance of the fault is reduced by one-half, conse- 
quently the difference between the two resistance values 
(obtained in the cable circuit with testing currents bearing 
the ratio of 4 to 1) subtracted from the lower resistance 
obtained with the stronger current, will give the distance of 
the fault from the testing station, thus :— 

R, — R, = 3} resistance of fault f = f 


2 


Under the foregoing conditions the relative current strengths 
* See Kempe on “ Electrical Testing,” Fifth Edition, p. 263, and 


——" Society Telegraph Engineers and Electricians, Vol. xvi., 


do not enter into the formula, which is absolutely correct, and 
in fact gives the same result as Kennelly’s more elaborate for- 
mula,* provided that the two testing currents bear to each 
other the fixed ratio of 4 to 1, and are of a strength not 
exceeding 25 milliampéres, on which latter condition the 
ordinary Kennelly’s formula is based. 


ExampLe 1.—AoruaL Test ON SUBMERGED CABLE, 
First TEst. 
With 20 cells c; = 187 divs. Rk; = 3,154 | Balancing to immediate 


With 5cellsc, = 45 divs. = 3,185 false zero. 
By Kennelly’s formula. | By simplified formula. 
Yo — Ri 
— 3,185 | 3.495 3,154 = 31 =f 
— 3 
3,123°9 w. 3,154 - 31 = 3,123 
Srconp Test. 
With 40 cells c, = 365 divs. 
= 3,142 w. 
With 10 cells c, = 92 divs. 
Ry = 3,164 w. 
By Kennelly’s formula By simplified formula 
a = 3,120 w., | x = 3,120 w, 
Tuirp Test, 
With 20 cells, c, = €97 divs. 
R; = 3,134 w. 
With 80 cells, c, = 186 divs. 
R, = 3,147 W. 
By Kennelly’s formula, By simplified formula, 


= 3,1205 w. = 3,121 w. 
Mean of three tests = 3,121°46 w. | Mean of three tests = 3,121°33 w. 


In the following examples, a fault was made in a piece of 
cable core in salt water in circuit with an artificial cable. 


EXAMPLE 2. 


48 cells, c; = 412°5 divs. = 2,099 w 
12 cells, c, = 108°5 divs. n, = 2,185 °} Balancing to false zero. 
Distance to fault by Kennelly’s formula = 2,008 w. 
simplified = 2,013 w. 
Measured res. of artificial line to fault = 2,010 w. 


ExampLe 3.—(Usinc Formuna OnLy.) 
36 cells and 9 cells gave, respectively, R, = 3,182 w, 
Ry = 3,338 w, from which x = 3,026 w. 
40 cells and 10 cells gave, respectively, Rn; = 3,175 w, 
RB, = 3,358 w, from which » = 2,992 w. 
48 cells and 12 cells gave, respectively, R; = 3,145 w, 
Rh, = 3,287 w, from which w = 3,003 w. 


Mean « = 3,007 
Mean of three tests gives distance of fault = 3,007 w. 
Measured res. of artificial line to fault = 3,010 w. 


(Difference of 3 w.) 


In Example 3, a galvanometer was placed, as is usual, in the 
cable circuit, in order to indicate the limit of 25. milli- 
ampéres—as previously ascertained by taking the constant of 
the instrument—beyond which the law does not hold good ; 
but no readings for the current strength in each case were 
observed, as it was assumed that the cells used had prac- 
tically the same E.M.F.; this, the exactness of the result 
shows to have been the case. Should, however, some of the 
cells available be old, or differ in E.M.F. for any reason, 
it will be desirable not only to reduce the E.M.F. of the 
— battery to one-fourth for the second part of the 
test, by reducing the number of cells, but to have 
also the means of increasing or decreasing the current 
strength still further, within certain small limits, in 
order to adjust it exactly to one-fourth its former strength. 
This is effected by resistance coils in the battery circuit. If, 
for instance, a certain resistance be unplugged, through 
which the larger battery current circulates, this resistance 
may, for the second part of the test with the reduced battery, 
be either increased or decreased as required, to make up for 
any slight difference in the relative current strengths passing 
through the fault, so as to make the ratio in the two cases as a 
nearly as possible 4 to 1. Whether testing by bridge or re- * aaa 
produced deflection, this resistance is placed in the battery —— 
circuit. 


* Kennelly is responsible for the /aw only, and not for the formula; 
the latter is due to Kempe.—Eps. Exec. Rav. 
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As Kennelly’s test is rightly considered to be of great value 
in localising faults, more especially when the cable is rup- 
tured, I have ventured to call attention to the above sim- 
plified formula, which I have frequently employed, but do 
not remember having seen published in this particular form. 


Herbert E. Cann. 


Iron Losses in Transformers. 


In your issue of the 20th inst., a letter appears from Mr. 
Weekes bearing on the above subject, in which he states that 
I have not done much to enlighten “ Student,” whose letter 
appeared in the ELecrricaL Review of August 23rd. 

regret if I have failed to do this; but at the same time 
I must take exception to some of Mr. Weekes’s statements. 

His assertion that the date of the test does not affect the 
truth of. the observation is misleading, as the following con- 
sideration will show :— 

A person may make a series of experiments in an entirely 
new field of research. He fits up his apparatus in what he 
considers to be the best possible way, and record his results, 
and the means by which he arrived at them. Another per- 
son becomes acquainted with these particulars, and obtains 
results which differ somewhat from those obtained by the 
former experimentulist. There is a great probability that the 
later experimentalist, who has profited by previous experience 
and devised improved apparatus, obtains results which are 
more accurate than those arrived at by the previous observer, 
the persons in each case being equally well qualified. 

It is difficult to reconcile Mr. Weekes’s statement that 
“the iron losses due to hysteresis varies with the quality of 
the iron to a far greater extent than shown in the compara- 
tive curves published in your issue of August 23rd,” with 
the words quoted by Mr. Kapp in his paper read before the 
Institution of Electrical Engineers. 

Mr. Kapp says, referring to the curves of iron losses re- 
produced in the ExxcrricaL Review of Angust 2nd: 
“The upper curve shows the average results obtained in test- 
ing a large number of samples of plates from several iron 
merchants.” The lower curve records the best result ever 
obtained by. him. It will be noticed that the difference 
between the two curves, never very great, is really very small 
at low inductions. 

Since Mr. Weekes made the experiments from which Mr. 
ng curves were prepared, also the experiments recorded in 
Mr. Weekes’s own book “ for a fairly good sample of iron,” he 
will rggemd be able to enlighten “ Student ” and others as 
to which curve he considers the most reliable for the purpose 
of estimating hysteresis losses. 

One would be disposed to prefer Mr. Kapp’s curve for 
“the average of a large number of plates” for this purpose, 
where it is possible to obtain plates tested by makers, and 
guaranteed for uniformity in their magnetic properties 
within reasonable limits; the natural course for any one 
engaged in the design of transformers would be to take these 
tests as a basis for his calculations. 

George Adams. 


Bedford, . September 28rd, 1895. 


Compounding Dynamos by Armature Reaction. 


I notice in your issue of August 30th, 1895, which has 
just reached me, that Mr. W. B. Sayers, in commenting on 
my paper on “Compounding Dynamos by Armature Reac- 
tion,” has unwittingly made the mistake of supposing that 
I did not regard the breaking down under heavy loads as 
due to the magneto-motive force of the armature over- 
poems the effect of the wound poles. He must have 
ailed to notice the statement in relation to figs. 11 and 12 
of my paper, which is—* Figs. 11 and 12 show a similar 
plotting for abnormal or extreme loads. The former shows 

ow completely the wound pole has been broken down by 
armature reaction, and how the unwound poles have now 


become the chief working field poles, or, rather, how the 


armature winding itself has furnished the field for its own 
cutting.” Mr. Sayers also confuses my statement which I 
made as follows :—“ A further interesting consideration is 
the effect of dispensing with the wound poles altogether, 
and either neglecting to employ any reversing or commu- 
tating field while maintaining the brushes near the forward 


edge of the field poles which now remain,” &c. In inter- 
reting this statement he says :—“ It therefore follows that 
if the excitation of the wound poles were to be dispensed 
with, the effective flux would vanish, and the machine 
become inoperative,” &c. The italics are mine. Surely 
there is a difference between dispensing with the wound 
poles and dispensing with the excitation of the wound poles 
while leaving the poles in position. All of Mr. Sayers’s reason- 
ing, based upon this misconception, of course fails of being 


to the point. 
Elihu Thomson. 
Lynn, Mass., September 20th, 1895. 


MORE CHIPS FROM A TRUE WORKSHOP.* 


By LEONARD PAGET, PH.D. 


So many of my electrical acquaintances and friends have ex- 
pressed appreciation of the publication of one of Planté’s 
letters in the issue of the Electrical World for August 10th, 
as to cause me to accede to their request for more of these 
chips from such a workshop. 

Planté’s figures show very conclusively that for a given 
weight of plate the capacity in ampére hours he obtained 
was not at all a small one. it has, however, been the fashion 
to regard a Planté cell as one of inherently small capacity. 
But we learn from the letter that has just been published 
(and dated June 16th, 1886) that Planté obtained 60,000 
coulombs, “ or more than 16 ampére hours” per kilogramme 
of lead. This corresponds to 7°257 ampere hours per pound 
of lead, a capacity that is not exceeded in any battery of like 
type upon the present market. 

It is also supposed that this high capacity was attainable 
only by a long and tedious process of formation. In fact, 
one of the advocates of the Planté cell, who put several 
modifications upon the French market, proved very clearly 
that long and careful reversals of current were necessary to 
form a lead plate to its full capacity, for he showed that 
charging and discharging a lead accumulator for long hours 
produced very slow results. Here are some of his figures : 


Hours. Coulombs. 


75 5,000 per kg. of lead. 

100 5,500 ” ” 

500 12,000 
1,000 19,000 ” ” 
2,000 34,000 
3,000 49,000 


4,000 64,000, 

These figures are very interesting, because they show that 
although the formation is slow at first (25 per cent. increase 
of time producing only 10 per cent. increase of capacity), 
that subsequently twice the time nearly doubles the capacity. 

It was to overcome this initial slowness of formation that 
Planté constantly experimented. It is not true that his 
accumulator was always regarded by him (nor by others, for 
that matter) as requiring long periods in forming, for as 
early as August 28th, 1882, he communicated to the 
Academy of Sciences of Paris, a paper, entitled “On the 
Formation of Secondary Couples with Lead Plates.” This 
paper reads, translated, as follows :— 

“The operation I have designated under the name of 
formation of secondary couples, consists, as I indicated 
several years ago (Comptes Rendus, lxxiv., p. 592, 1872), in a 
previous electrochemical preparation of these couples, having 
for its object to deeply oxidise one of the electrodes, and to 
reduce the other to a state of metallic division that permits 
of more complete chemical action during the charge and dis- 
charge, and of accumulating, consequently, a greater quantity 
of the chemical work of a primary current. 

“T have sought, since then, to perfect this o ion. 
Studying the chemical actions that are produced in these 
couples, I have observed especially the transformation of a 
part of the peroxide of lead into sulphate of the same metal, 
under the action of the solution of sulphuric acid in which 
these couples are immersed (Les Mondes, xxvii., p. 425 to 
477, 1872), a result recently confirmed by Messrs. Gladstone 
and Tribe, in an interesting work on this subject. I have 


* New York Electrical World. 
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attempted to increase the capacity of accumulation by pro- 
ducing a previous galvanic deposit on the lead of the elec- 
trodes (Les Mondes, ibid.), in such a manner as to cause sub- 
sequently a deeper oxidising action of the primary current 
by reason of the exceptional porosity of electrochemical 
deposits. I have tried, to this end, the most varied combina- 
tions, and for the most part of insoluble and soluble com- 
pounds of Jead, without obtaining any deposits of a sufficient 
coherence or adherence, and in which the electric contact 
with the electrodes would remain indefinitely insured. I 
have arrived finally at this conclusion, that the preferable 
system was to seek to transform the metal of the electrodes 
itself, in nearly all its depth, into galvanic peroxide of lead, 
on the one part, and into reduced lead, on the other part. 
I obtained this result by a series of changes of direction of 
the primary current, with intervals of repose between these 
changes (‘ Recherches sur l’Electricité,’ § 53, e¢ seg.). 

“To give an idea of.the effects obtained by this method, I 
should add that with a secondary couple already partially 
formed, and in which the lead weighed 1°5 kg. the discharge 
current, which initially furnished a deposit of about 7 
grammes in a voltameter, gave, after a fresh change of direc- 
tion, a deposit of 11 grammes, and, after an interval of rest 
and another change of direction, a deposit of 18 grammes, 
or 12 grammes per kilogramme of secondary couple, which 
corresponds to 36,000 coulombs. 

“This is not the limit that can be attained, because a 
fresh change of direction determines a further increase of 
accumulated chemical work, and so forth. There is no other 
limit than the thickness of the plates of lead. Admitcing 
that we seek to transform only one-half the thickness of 
metal, and to preserve the other half as the body of each 
electrode, and even assuming that the peroxide is reduced, 
during discharge, to the state of protoxide only, we should 
hope to obtain, by this method, a discharge current sufficient 
to deposit, per kilogramme of lead of the secondary couple, 
about 75 grammes of copper, which represents a rather con- 
siderable quantity of electricity. 

“The system of changes of alternated directions has not 
only for its effect to increase successively the layer of per- 
oxide of lead formed at the expense of the metal of one of 
the electrodes, but also to transform, to a corresponding 
depth, the other electrode into galvanically reduced lead, so 
that, during the discharge, whilst the hydrogen, provided by 
the decomposition of the water at the interior of the couple, 
reduces the peroxide of lead formed by the primary current, 
ee oxidises at the same time an equivalent quantity 

“We may explain, also, the efficacy of the intervals of 
rest between each change of direction, by considering that at 
the end of a certain time the plates of lead thus modified have 
become less good conductors at their surface. It results that, 
when we submit anew to the action of the primary current, 
this current will naturally follow, in order to traverse the 
liquid, the path of least resistance ; it will not issue directly 
by the oxidised surface, but by the subadjacent metallic 
surface as far as where the liquid may have penetrated. It 
thus oxidises by the mere fact of its passage a new layer of 
metal, or it may also superoxidise little by little, the external 
surface already oxidised, or effect the inverse work of reduc- 
tion, if the direction of the current has been changed. 

“This method requires, without doubt, a rather long time, 
especially at the commencement. To facilitate the attack of 
the lead by the electrochemical action of the primary cur- 
rent, I have succeeded, by elevating the temperature of the 
liquid of the secondary couples, either previously to or during 
the action of the current, in accelerating their formation. 
But this employment cf heat presenting some difficulties in 
practice, I have had recourse, finally, to another procedure, 
which has given very satisfactory results. 

“This process consists in simply submitting the seconda: 
couples to a sort of deep pickling in nitric acid, diluted wit 
one-half its volume of water, and allowing them to be im- 
mersed in this liquid during 24 to 48 hours. The couples 
are emptied, washed very thoroughly, and filled with water 
acidulated with one-tenth of sulphuric acid, and submitted 
to the action of the primary current. By this immersion in 
the diluted nitric acid, a portion of the lead is doubtless dis- 
solved ; but the thickness of the plates is not notably diminished, 
and by consequence of the metallic porosity, the chemical 
action takes place not only at the surface of the lead plates, 


but also at the interior, creating new molecular spaces, and 
facilitating consequently the ultimate penetration of the elec- 
trolytic action of the primary current, 

“Secondary couples thus treated will furnish in eight days, 
after three or four changes of direction of the primary 
current, discharges of long duration, such as, without the 
previous action of the nitric acid, they would give only after 
several months. . . . .” 

A modification of this method was also discovered and 
applied by Messrs. Elwell & Parker, of England, who sought 
to obtain a consolidation of interests with Planté, for he 
writes subsequently to the author of this paper as follows :— 


[TRANSLATION. | 


Paris, 56, Rue des Tournelles, 
June 26ti, 1883. 

Dear Sir,—I am in receipt of your letter of 21st and 23rd current, 
which last contained a statement as to Messrs. Elwell & Parker, that 
you ask me to explain to you. 

These gentlemen having taken, in the month of August of last year, 
three weeks after me, a patent analogous to that which I had taken, 
for the rapid formation of my secondary couples by the aid of a 
previous treatment with nitric acid, have asked me to cede to them 
my rights, and they wish to mention my name, in order to recognise 
that it was very nearly my system that they were employing. 

But this will not hinder me taking the greatest interest in the suc- 
cess of the improvements that you have made on the same, and with 
which you have also associated my name. 

Accept, dear sir, the expression of my best devoted sentiments. 


(Signed) Gaston PLANTE. 


A NEW BATTERY ELEMENT. 


sy M. MORISOT, Presentep sy M. LIPPMANN.* 


I wave the honour to introduce to the notice of the Academy 
a new battery element, which seems to me an important one, 
on account of its electromotive force, which is greater than 
that of the usual ccuples, and also its current, which is 
constant. 

This element is composed in the following manner :— 

1. The positive pole is a plate of retort carbon, immersed 
in the outer vessel in the depolarising liquid. This is com- 
posed of one part of sulphuric acid, mixed with three 
parts of water, previously saturated when cold with bichro- 
mate of potash. Some crystals of this salt are held sas- 
pended in the upper part of the liquid in a short funnel. 

2. A porous cell, immersed in the depolarising liquid, con- 
tains a weak solution of caustic soda (density = about 1-05). 

3. The plate of amalgamated zinc, which is the negative 
pole, is immersed, within a second porous cell placed inside 
the first one, in a concentrated solution of caustic soda 
(density = about 1°25). This latter solution, suggested by 
M. Reynier in 1880, for the Daniell battery, raises the elec- 
tromotive force of the same from 1*1 volt to about 
1°6 volt. 

The electromotive force of this element is 2°5 volts at the 
beginning ; it afterwards keeps above 2°4 volts during at 
least 10 hours of uninterrupted action. 

The internal resistance is about °8 ohm; it varies, more- 
over, with the thickness and the structure of the porous celle. 
In the experiments that I made, the quantities employed 
were 

For the depolarising liquid 600 cubic centimetres. 

For the diluted solution of soda 130 cubic centimetres. 

For the concentrated solution 110 cubic centimetres. 


Under these conditions the current was maintained very 
near the following values :— 


For a resistance of 5 ohms interposed ‘423 ampére. 


” ” 10 ” ” 

It therefore remained practically constant in both cases, 
notwithstanding the difference in the output. If the circuit 
is closed immediately after the setting up of the element, 
the resistance is at first greater, and consequently the current 
is less. The regular rate of working is established nearly an 
hour later, when the porous pots are sufficiently soaked. 


* L’Industrie Electrique. 
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We obtain the definite rate of working at once if we do not 
close the circuit until after the soaking is complete. 

It is the substitution of the alkaline solution for the 
acidulated water containing the zinc in the Poggendorff 
battery that raises the electromotive force from 2°1 to 2°5 
volts. In fact, the same substitution made in the Bunsen 
battery gives 2°25 volts instead of 1°85 volt, i.e. the same 
increase, viz., °4 of a volt. : 

But if we confine ourselves to this change only, the advan- 
tage soon becomes deceptive, on account of the rapid 
increase of the resistance. The soda changes into neutral 
chromate, and we find on the zinc and round it an abundant 
deposit of hydrate of oxide of zinc. These actions, due to 
the modification of the liquids by one another through the 
pores of the porous pot, are considerably reduced, and 
their effect weakened S the interposition of the alkaline 
liquid contained between the two porous cells. This addi- 
tion does not greatly increase the resistance, and it has the 
advantage of ensuring an almost absolute constancy, espe- 
cially if we partly renew the weak solution of soda from 
time to time. This renewal is, moreover, necessary, as the 
level is soon seen to fall between the two porous cells. A 
good result is obtained by drawing off through a tube, abont 
every three hours, a little of this intervening liquid which 
has become coloured, and restoring the level by means of 
= soda; I used 40 cubic centimetres for each re- 
newal. 

The employment of potash instead of soda offers no ad- 
vantage, any more than the employment of bichromate of 
ee" of bichromate of potash in the depolarising 
iquid. 

I found that the zinc is much less attacked than in the 
Poggendorff element, and all those in which the metal is 
immersed in acidulated water. .In this case the con- 
sumption of zinc is partly replaced by the consumption of 
soda. If there was an equal consumption of zinc, we should 
have an electromotive force of 3°1 volts; in fact, a normal 
couple, the zinc of which is replaced by a carbon, and in which 
the liquids act alone, gives 1 volt at the commencement. 

After 10 hours of continuous action, we find the zinc 
covered with a grey crust. We can restore its polish and its 
original qualities by withdrawing it from the battery and 
immersing it, for a few moments only, in some acidulated 
water, which quickly dissolves this crust. The reconstituted 
element, even if the liquids are not changed or partially re- 
newed, then resumes its action almost as at the commence- 
ment. We see that in this way the liquids could be used 
again for some time. 

Lastly, I noticed that if the battery is to work for two or 
three hours only, for demonstration experiments, for instance, 
we can dispense with the amalgamation of the zinc. 


CYLINDER CONDENSATION SURFACES. 


A PAPER was read before the Institution of Naval Architects 
some time ago by Mr. Croll, wherein was discussed the question of 
cylinder condensation, with special reference to the nature of the 
surface of the piston and cylinder head, the combined area of which is 
considerably in excess of the area of the cylinder proper, and immensely 
greater during such time as the bulk of the initial condensation is in 
progress—to wit, during the early part of the stroke. It may be 
accepted, too, for present purposes, that the cylinder itself, in which 
works the piston, is of a quality and material not likely to be altered, 
being either of steel or iron, and as highly polished as the continual 
rubbing of smooth and more or less oily spring rings can make it. It 
is a well recognised physical fact that heat is radiated from, and 
absorbed by, surfaces with a rapidity that is very largely dependent 
upon the nature of the surface as to colour, material, and texture, 
quite a from its absolute area. Of these qualities, we are con- 
siderably embarrassed in making a change, but by no means entirely 
so, and, in a sense, the quality of coloyris dependent upon the ratio 
of nominal to absolute area. Mr. Croll does not use the term absolute 
area, but we judge he intends it, for he refers to the covering of a 
given triangular area with regular tetrahedrons as a means of trebli: 
such area, the conception being that a rough surface may be considere 
covered by a series of microscopic tetrahedrons more or less per- 
fect, the effect of which will be to multiply the absolute area 
to steam when such rough surface forms the face of a piston or 
cylinder head. 
The idea of smoothing and polishing cylinders and pistons is, how- 
ever, not new. It was first set forth, so faras we are aware, by the 
author of “ Hopkinson on the Indicator.” He very clearly demanded 
the polishing of such exposed surfaces as a means to economy, and so 


far as can be reasoned out, there appears good ground to conclude 
that a bright and polished surface would condense less steam upon 
itself than the same surface rough cast. 

The difficulty in the matter is rather cne of permanence of the 
polishing, though we are not aware that any experiments have been 
made to test the permanence of nickel plating, for example, when 
exposed to hot steam. The inside of a cylinder would indeed be a 
much more suitable place for garish nickel plate than many exposed 
positions in which it is so plentifully seen. Mr. Croll states that a 
film of water ,},th of an inch thick upon the low pressure piston 
and covers will account for a 30 per cent. initial condensation, and 
he thinks that the nature of the surface will have much influence on 
this. Apart, however, from this question of surface, which may 
almost be said to include colour, seeing that an exposed surface must 
be either bright metallic or steam black; there is that of material. 
The specific heat and conductivity of materials differ widely. Com- 
paring iron and brick, their specific heats are about as 2 to 3, but 
their specific gravities are about as 4 to 1, so that their specific heats 

r unit of bulk are as 8 to 3. Given, therefore, a lining of firebrick 
in place of cast-iron, it may be reasoned that initial condensation 
would be reduced to three-eighths. 

But conductivity comes in and modifies this, Iron has sixfold the 
conductivity of the brick. The condensing power may therefore be 
not as 8 to 3, but as 48 to 3, and initial condensation in place of 
being about 32 per cent. would be only 2 per cent., modified, 
however, as between a smooth iron surface and a rougher surface of 
brick by the above-named absolute area ratio. Still there appears a 
prospect of securing an economy if we can find a substance which 
shall be capable of serving as a cylinder and piston liner. Aluminium, 
for example, from its lightness and brightness, appears an acceptable 
substitute for iron, and possibly may be, but it has a conductivity 
and specific heat, each about double those of iron, which more than 
neutralises its small specific gravity. Lead, on the other hand, 
though heavy, has a small specific heat, and small conductivity ; its 
final coefficient referred to cast-iron being only about -18, but lead 
presents difficulties of attachment by reason of its lack of rigidity 
and strength. Experiments by Osborne Reynolds showed that a 
small proportion of air fed intoa boiler would greatly diminish cylinder 
condensation, for, as the steam condensed upon the cool surfaces, the 
air was left in contact, much as thongh it had been so many coarse 
particles kept back upon a fine sieve, which 'let particles of steam 
pass. The air film, infinitesimally thin, served to prevent condensa- 
tion, and if it be true that condensation is to some extent governed 
by the mutual adhesion of the steam and iron, this is all the easier 
to understand ; it is also all in favour of smooth surfaces. 

Further, smooth surfaces have less powers of radiation than rough 
surfaces, and gain in this respect also. The difficulty with the air 
film is, of course, the reduction of vacuum, but this may be less than 
the gain from reduced condensation. The subject of the steam 
engine has been much debated, but there is ample scope for further 
experiment upon the lines indicated years ago in the book above 
referred to, and resuscitated by Mr. Croll, such investigations to be 
conducted upon the lines of the physical properties of the materials 


to be employed, as indicated above, with the addition of the radiating 


coefficient also. 

The ease with which a surface of bright tin can be attached toiron 
should at least obtain for tin a good trial, as its general coefficient is 
good, though it has an unfortunately low melting point—little more 
than the temperature of many modern engines. 

Bismuth, again, is good, and antimony especially so, with a coeffi- 
cient only one-eighteenth that of iron, but it is very brittle, and this 
might prove too serious a disadvantage to be overcome. Probably 
some alloy may be found to combine the good qualities needed with- 
out the one doubtful quality that seems to attach to each of the 
metals cited. 

Against all these considerations, which have as their basis the 
belief that an adiabatic cylinder is what is to be sought to improve 
the economy of the steam cylinder, may be set the reduction of the 
efficiency of the steam jacket. Steam jackets depend for effect upon 
a high conductivity, but there does not seem to be much weight to be 
placed on this argument, seeing that the absence of an absolutely 
adiabatic cylinder is the only excuse for the existence of a jacket, 
and the value of jackets is well known to diminish with increased 
piston velocity, or rather with the decrease of the exposure duration. 
At modern speeds the jacket effect is so small, that a serious reduc- 
tion of the condensing power of the cylinder ends and piston faces, 
coupled with a small amount of superheat in the initiai steam, will 
altogether eliminate the jacket from the field of practical considera- 
tions; and seeing that the jacket is in itself the carrying into effect 
of a bad principle, to wit, the application of heat to the working body 
at less than the maximum temperature, it may with propriety be 
urged that a og whose work is useful only so far as other parts are 
in fault, should, if possible, be removed. The steam jacket isa cause 
of much expense in construction and trouble in maintenance. Its 
application cannot even be held to have been properly carried out 
unless the steam supplied to the jacket be of higher temperature 


_ than the working steam. Too often it is rendered inefficient through 


bad circulation of the steam within it, or is choked with air, and 
some of the most efficient of triple engines have been unjacketed 
altogether. 

There is little doubt but that the main cause to-day of the diffe- 
rence between obtained and theoretically possible efficiency coefficients 
is to be found in cylinder condensation, to the reduction of which 
it would certainly appear worth the while of engineers to experiment. 

In pursuing his experiments, Mr. Croll found by inquiry among his 
friends that the most economical results were obtained where pistons 
and cylinder covers were of cast-iron, and the worst results when the 
material was cast steel—well known as a rough surfaced material. 
In cases, indeed, no diagrams at all could be obtained, so great was 
the wetness of the steam. He tried smoothing the surface with 
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varnish, in some experiments with a brass box, but the varnish made 
matters worse. It seems doubtful to us, however, if this experiment 
made with a smooth box of sheet brass can fairly be taken to repre- 
sent what would be the effect upon rough cast-steel. However, the 
varnish seemed to treble the efficiency of the surface as an evaporator, 
and per contra, it was assumed, would be equally effective in pro- 
moting condensation. The increase is set down to microscopic cracks 
upon the surface of the varnish adding enormously to its absolute 
surface, while remaining smooth to the touch. Cast-iron polished, 
and the same rough, however, showed when tested ina similar manner 
that the polishing halved the evaporative power. Unfortunately, 
Mr. Croll has been unable to carry out experiments with a pair of 
paddle-wheel engines, which were set to drive the paddles indepen- 
dently, one engine having its interior parts polished, and one being 
left as cast; but he submits the general results of observations of 
evgines with rough cast surfaces: of torpedo boat engines which have 
polished or smooth surfaces, and are so economical at all powers ; of 
a pair of engines internally polished, designed by Mr. Martin, of 
Flushing, which gave practically equal economy at full load, and at 
one-tenth power, indicating small cylinder condensation; and of 
Messrs. Sulzer Bros.’ engines, which are internally polished, and have 
given a horse-power hour for 11°73 lbs. of steam. Clearly Mr. Croll 
is in accord with the author above referred to. The writer has advo- 
cated the practice for many years, and met men of sound practical 
experience, who have been fully persuaded of the soundness of the 
ractice. 

4 The professorial treatment of cylinder condensation has almost 
invariably been in the direction of speed of piston or of reciproca- 
tion, without reference to the nature of the internal surfaces. When 
this remedy runs in the direction of rapid reciprocating speeds, it is 
obvious that the ratio of unpolished surface, or of the more or less 
dirty surface of the cover and piston faces, to that of the constantly 
polished working barrel, is very largely increased, and that a long 
stroke in a narrow cylinder may after all be better than a short stroke 
in a wide cylinder. In any case, if the theory of polish be sound, 
piston speed of either variety will have a lower limit, beyond which 
it begins to be doubtful wisdom to proceed. 

To return to the question of the steam jacket, we never remember 
to have seen any discussion on this appliance, and its extremely 
dissimilar behaviour at different times, in which any reference has 
been made to the quality of the surfaces through which the jacket 
heat has had to pass. It would appear reasonable to suppose that the 
jacket’s best results will be obtained, as a rule, in such engines as 
have the roughest interna] surfaces, and do not condense so much 
steam as to throw the re-evaporation period into the return stroke. 
Such at least may be supposed the case where the jacket is hotter 
than the initial steam. If, however, by suitable choice of inner sur- 
faces the initial condensation can be very materially reduced, it is 
possible that a comparatively small amount of superheat will then 
avail to rob the question of initial condensation of almost all its 
terrors, and go very far indeed towards that exceedingly desirable 
end, the ability to work a steam engine at light loads without the 
present enormous reduction in its economy. Here then is the oppor- 
tunity for a new school of thought in steam working. Shall we call 
it the materialist school ? B. 


BUSINESS NOTICES, &c. 


Chloride Accumulators.—We have received from the 
Chloride Electrical Storage Syndicate, Limited, a price sheet of their 
new “R” type cell, which is fitted with a new type of plate lately 
introduced by the company. It is claimed that these cells are capable 
of being discharged at very high rates, and can be easily charged in 
four hours, effecting a great saving in the time formerly necessary, an 
which users will The list gives rate of charge 
and discharge, capacity, weights, and dimensions and prices. 


Dissolutions of Partnerships.—Messrs. T. Ash and 
O. A. Beardmore, carrying on business as brassfounders and art metal 
workers at 175, Camden Street, Birmingham, as Thomas Ash & Co., 
have dissolved partnership by mutual corsent. All debts owing to 
or by the said firm will be received and paid by Thomas Ash, by whom 
the business is to be carried on. 

‘The partnership heretofore subsisting between D. J. Callow, elec- 
trical engineer, and W. A. Cloud, mechanical engineer, carrying on 
business as engineers at Pier Place, Strand-on-the-Green, as Callow, 
Cloud & Co., has been dissolved by mutual consent as from September 
20th, 1895. All debts due to and owing by the late firm will be 
received and paid by D. J. Callow. 


Liquidations.—At a meeting of the Railway Automatic 
Electric Light Syndicate, Limited, held at the Depét, Mill Hill Park 
Station, September 19th, it was resolved that it having been proved 
that the syndicate cannot, by reason of its liabilities, continue its 
business, it is advisable to wind up the same voluntarily. Mr. John 
M. Tourtel, of the Depét, Mill Hill Park Station, Acton, W., was 
appointed liquidator. 


Electrical Transmission of Power.”—In our review 
of the book on this subject, in the September 20th issue, published by 
the Electrical Company, Limited, we stated that the publication 

is _— a well got up catalogue and hand-book.” As this has 
caused a little misapprerension among readers who have written for 
copies, we are asked by the Electrical Company to state that the 
publication was not intended as a catalogue, but as a general treatise 
on the subject, with an oo for the convenience of readers, in- 
cluding sets of queries and prices taken from a part of the company’s 


Plant for Sale.—The liquidator of the Electrical Engi- 
neering Company of Ireland, Limited, is prepared to receive tenders 
for all or any of the residue of the company’s stock, including gene- 
rating plant, search light, gas engine, dynamos, Brush combined 
plant, accumulators, switches, meters, lamps, and a quantity of 
sundry fittings. Particulars from the liquidator, Mr. J. M. Kean, 46 
and 47, Dame Street, Dublin. Latest day for tenders, October 10th 
1895. 


The New British Electric Installation Contractors. 
—A meeting of the creditors of this company was held on Ist inst. 
at the cflice of the Official Receiver, Worcester, Mr. Luke Sharp 
(official receiver) presiding. The summary of the statement of affairs 
shows, as regards creditors, that the company’s gross liabilities aré 
£4,363 18s. 5d., of which £3,922 16s. is expected to rank for divi- 
dend. The estimated assets are £441 2s. 5d.; deduct loans on de- 
benture bonds secured on the assets of the company, £3,500; 
estimated deficiency of assets to meet the liabilities of the company, 
subject to the cost of liquidation, £3,922 16s. The Official Receiver 
said that the question for the creditors to determine was with regard 
to the appointment of a liquidator. He did not know.whether there 
would not be something to liquidate. He had gone carefully into 
the articles of association, and he had very grave doubts whether 
the debentures would stand. After some discussion, it was resolved 
not to apply for a liquidator, nor for the appointment of a committee 


of inspection. 


ELECTRIC LIGHTING NOTES. 


Bermondsey.—The Capital and Counties Electricity 
Supply Company, Limited, have notified the Vestry of their inten- 
tion to apply for a provisional order for public and private supply. 
The Vestry has the matter under consideration. 


Belfast.—The increased consumption of current will 
necessitate laying down more plant at the central station shortly. 
The question of extending the mains into other thoroughfares is 
under consideration. 


Blackpool.—We understand that Church Street was 
thrown into darkness on 26th ult. by the extinction of the electric 
light, which occurrence was followed by an explosion. Itis supposed 
that sparks ignited gas which had accumulated in two transformer 
boxes. No one was injured. 


Bristol.—The following figures will give a general idea of 
the progress being made here :—September, 1894, 8,833 lamps con- 
nected: September, 1895, 17,500 lamps connected. 


Broadstairs and St, Peter’s.—Messrs. Poole & White 
have asked the District Council to support their application for a 
provisional order, which would be worked by an association at present 
> —— of formation. ‘The Council will interview the writer of 

e letter. 


Chelmsford.—On 21st and 23rd ult. there were slight 
failures in the street incandescent supply. We understand the 
Chelmsford Electric Lighting Company are confident that no further 
failures will occur, as Messrs. Crompton & Co, have a spare set of 
plant ready for use in case of an emergency. 


Cheltenham.—The School of Science has lately been 
wired for electric lighting by Messrs. R. E. & C. Marshall. Lamps 
of 8,16, and 32 C.P. are distrivuted throughout the master’s room, 
| ae laboratory, lecture room, chemical laboratory, corridors and 

vatories. 

On Wednesday, a continuous day and night service was commenced. 
Hitherto the station has been shut down at three or four o’clock in 
the morning and re-started at 11am. Tie stoppage has been justifiable 
on the score of economy, having regard to the light day load the 
engineer has had to deal with, but the rapid increase of customers 
has led the Lighting Committee to accept responsibility for a con- 
tinuous supply, which will be broken only, for the present, by a few 
hours’ stoppage on Sunday. 


Cork.—Three companies have given notice of their in- 
tention to apply for electric lighting provisional orders, but the Cor- 
poration seems to be disposed to keep the matter in its own hands, 
and on 25th inst. will hold a meeting to consider whether to apply 
for a provisional order itself. 


Country House Lighting.—The electric lighting of 
Mr. C. C. Wyllie’s new house at Esher has been placed in the hands 
of Messrs. Drake & Gorham. The plant will consist of a gas engine, 
dynamo, and a battery of 53 cells. In London, Major the Hon. E. R. 
Bourke has entrusted to the same firm the electric lighting of his 
— in Great Cumberland Place, where there will be about 125 
ights. 


Cowes (1,W.).—We learn from the Surveyor that Mr. 
Nelson F. Dennis, surveyor to the Cowes Urban District Council, has 
just presented to his Council a report on the electric lighting scheme. 

‘enders were asked for laying down an installation sufficient for a 
portion of the town from Medina Road to Egypt, a distance of over 
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14 miles. Eleven tenders were received, ranging from £8,100 to 
£5,155. Three of the tenders are now under consideration; they 
comply with the condition that efficient power should be given to 
maintain 2,200 lights for private houses, and also the arc lights for 
street purposes, all burning at the same time. Messrs. Crompton and 
Co. (£6,215) propose a low tension three-wire system with accumula- 
tors. They would supply two Cornish boilers, with feed pumps, 
1,000-gallon tank, steam exhaust, &c., five Crompton’s continuous 
current dynamos, coupled direct to Willans compound engines, 
60 horse-power each, and a Crompton switchboard. The mains would 
consist of insulated cables, made by W. T. Henley’s Telegraph Com- 
pany, drawn into pipes. There would be two feeding points, 
and the arc lamps would be provided with separate mains. Accamu- 
lators to have 130 cells, having a capacity of 42 ampéres for five 
hours. Messrs. Sharp & Kent (£5,333) also recommend a three-wire 
system with accumulators. Arc lamps to be run in series of four, off 
wires fed from private lighting mains. Accumulators to consist of 
110 cells, having a capacity of 110 ampéres for five hours. The 
Electric Construction Company (£5,155) suggest a three-wire system 
with accumulators. Mains to be lead sheathed. Arc lamps run in 
series off private mains. Messrs. Crompton & Co. undertake to run 
their system for a year for £790, the Electric Construction Company 
for £860, and Messrs. Sharp & Kent for £750. 


Derby.—A local paper says that the number of lamps 
lighted nightly exceeds 12,000, an increase of 4,000 during the present 
year. Every effort is being made to get the new plant into working 
order before the winter months. 


Dundalk.—As will be seen from our remarks under 
“ Contracts Open,” and from the official announcement in our adver- 
tisement supplement, the Commissioners are inviting applications 
for the appointment of an electrical engineer. 


Edinburgh.—The Cleaning and Lighting Committee 
intends recommending that the West Bow and the Grassmarket 
should be lighted by electricity. Electric lamps are to be erected at 
the corners of Picardy Place and London Road. Until some de- 
finite scheme of extension has been resolved upon, it is recommended 
that the request of the proprietors in Castle Terrace for the lighting 
of that thoroughfare by electricity should not be entertained. 


Electric Lighting of Railway Trains.—The Great 
Northern Railway of Ireland have been making experimental trials 
for lighting their trains by electricity. 


Hull.—A Local Government Board inquiry was held on 
3rd inst. regarding the Council’s application for a loan of £8,000 for 
extending the electric lighting station. 


Leicester.—According to a statement made at the last 
Council meeting, the income from the electric supply has been £963, 
including £268 for the fittings business. The expenditure has been 
£863, showing a profit of £100 on the revenue account. After de- 
ducting interest and sinking fund, however, there was a balance of 
£951 on the wrong side. 


Newquay.—The electric light installation at the Newquay 
Baths and Steam Laundry is exciting a great deal of local interest. 
The gas supply of the town continues to cause much dissatisfaction. 


Norwich.— Regarding our statement in last week’s issue 
that there was a slight failure in the private electric supply, Mr. 
F. M. Long, the engineer and manager of the Norwich Electricity 
Company, writes as follows :— There was no failure here whatever, 
nor indeed has there been any since this company began to supply 
current two years ago.” We are pleased to insert this correction. 


Pembroke.—The Commissioners contemplate applying 
for an electric lighting provisional order or license. 


Southport.—The Mayor started the new machinery at 
the generating station last Monday. The capacity of the station 
has been increased from 4,000 to 12,000 8-C.P. lamps. 


Stafford.—The formal opening of the works will take 
place on October 15th. 


St. Helen’s.—A Local Government Board inquiry was 
held on Ist inst. regarding the application of the Corporation to 
borrow £10,000 for the purpose of the electric lighting of { the main 
streets in the centre of the town. 


St. Pancras.—A proposal was the other day made to the 
Vestry to light some of the streets of the parish by incandescent gas. 
We understand that the supply works at King’s Road station are 
now practically completed, and as soon as the work of connecting is 
finished the supply. will be turned on. Most of the destructor fur- 
naces have been lighted for some few weeks for a few preliminary 
tests, and have been found to be generally satisfactory. 


bir yom. Wells.— There was a Local Government 
inquiry here on 24th ult. regarding the Council’s application 
for a loan of £12,000 for extension of electric lighting ak 


Woking.—A meeting of ratepayers in the St. John’s 
District, last Friday, decided in favour of electric lighting. This 
——— necessitate the extension of the mains of the electric light 

mpany. 


Yarmouth.—The Yarmouth Independent says that there 
was a slight failure in the private supply one night last week. 


Yeadon,.—A public meeting was held last Friday to con- 
sider the electric lighting question. Mr. Medhurst, the electrical 
engineer called in by the District Council to advise on the tenders, 
recommended the Council to accept the tender and scheme of the 
Brush Company for £5,487, and with other charges to £7,282 for plant 
equal to the supply of 1,800 lamps, besides 146 street lamps. After 
discussion, it was decided to defer the question for three months, and 
in the meantime the District Council to ascertain what number of 
lamps they could get taken up. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Electric Railways in Canada.—The Canadian Elec- 
trical News has recently inquired as to the progress of electric trac- 
tion on Canadian railways. These inquiries have shown that of a 
total of about 30 street and suburban railways in Canada, covering 
nearly 500 miles, the large majority are operated by electric power; 
only a few still hold to animal power. 


Electric Traction in Austria and Hungary.—An 
electric tramway, about 3 kilometres long, has lately been completed 
atGmunden, The generating plant comprises two Babcock & Wilcox 
boilers, two 50-H.P. Armiugton & Sims engines, and two 33-kilowatts 
dynamos. The line is on the Thomson-Houston overhead conductor 
system. The Union Electrical Company, of Berlin, is reported to 
have acquired the horse tramways in the town of Linz, with the view 
of converting them into electric lines. 


Electric Traction in France.—It is proposed to con- 
struct an electric tramway between Champagne and Lyons (Rhone). 
Plars have also been prepared for an electric tramway between 
Francheville and Lyons. The question of the construction of an 
electric line between Mont Cenis and Le Creusot (Saone et Loire) is 
under consideration. It is proposed to construct an electric tramway 
between Arcachon and Mouleau (Gironde), a distance of nearly six 
miles. Plans have been prepared for the construction of electric 
tramways between Havre, Sanvic and Bléville, and between Havre, 
Harfleur and Montivilliers. The question of constructing an electric 
bead between Lyons and Caluire is also at present under con- 
sideration. 


Electric Traction in Italy.—Plans have been prepared 
for a narrow gauge electric tramway between Perugia and Cortona. 
The line will be about four kilometres long, and on the overhead con- 
ductor system. It is also pro to construct an electric tramway 
between Varese and Luino, a distance of 24 kilometres. 


Electric Traction in Germany.—A new electric tramway 
has just been completed and put in operation in Berlin, between 
Gesundbrunnen and Pankow. e line is on the overhead conductor 
system. An electric tramway has just been completed and put in 
operation between Dusseldorf and Rath. It is reported that the 
Hanover Tramways Company has decided to substitute accumulators 
for the “trolley ” system on 28 of its electrictramcars. The contract 
for the accumulators has been given to the Hagen Accumulator 


Company. 


Electric Traction on North Staffordshire Tram- 
ways.—A deputation of about 20 gentlemen, including the mayors 
of Stoke-on-Trent and Longton and representatives of the Hanley 
and Burslem Town Councils and of other local authorities in the 
aay have visited Havre to inspect the system of electric trac- 
tion there. 


Hawaii Tramways.—Addressing the meeting of share- 
holders in this company last Monday, the Chairman (Mr. H. R. 
Armstrong) referring to the proposal for electric traction in 
Honolulu, said that although they obtained the necessary sanction 
some time ago, it had not yet been found that it could be employed 
with profitable results. They were, however, endeavouring to find 
out what the installation, &c., would cost; but‘they would not take 
any definite steps before consulting the shareholders.” 


Projected Tramway Extension at Douglas.—A pro- 
vincial daily says that in consequence of the enormous traffic which 
there has been this year between Douglas and Kirk Braddan a num- 
ber of influential Manx capitalists have had under consideration the 
advisability of constructing a tramway between these two places. A 
firm of eminent Glasgow engineers have had a representative at 
Douglas taking the bearings of the route, and the promoters of the 
scheme are assured that no engineering difficulty stands in the way 
of the working of either a cable, electric, or horse tramcar service. 


Proposed Electric Tramway.—We learn from a local 
source that a rumour is in the air of a project for the construction of 
an electric tramway through Cheltenham, connecting Leckhampton 
on the one side with Winchcombe on the other, and providing for 
access to one or both of the two railway stations of the town. 


Rathmines Proposed Electric Tramway.—There is a 
proposal on foot for laying an electric tramway from Rathmines to 
the sea at Merrion. Mr. J. H. Ryan, C.E., has stated that he is con- 
nected with a large electrical firm in London, who are prepared to 
lay the line and do all the necessary work, provided there is sufficient 
local encouragement. The inhabitants are to be circalarised later on, 
and a meeting held. 
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Swansea Proposed Electrical Tramways. — The 
negotiations which have been carried on by the Swansea Corporation 
and the proprietors of the tramways for the purchase of the latter, 
have not yet reached, says the Swansea Daily Post, a definite point. 
Two years’ time is still left for the municipal authorities to e up 
their minds what to do. The tramway company, in the event of 
avother lease of 31 years being granted, will, we understand, under- 
take to re-lay the lines throughout, and give an improved service by 
means of electrical power. It is stated that the directors have 
already determined upon using electrical power instead of horses, 
and that as soon as a definite arrangement is made with the corpora- 
tion, the necessary electrical plant will be secured. Their Act of 
Parliament gives them power to use either electricity or steam. 


TELEGRAPH AND TELEPHONE NOTES. 


A New Atlantic Cable.—A Reuter’s telegram, dated 
Paris, October 1st, says:— According to the Figaro, M. Lébon, 
Minister of Posts and Telegraphs, has announced to the members of 
the Calais Chamber of Commerce that he bas signed a contract for 
the laying of a submarine cable from Brest to New York, which will 
be connected with the French telegraph system in the Antilles. The 
contract, which bears a large number of signatures, will be presented 
to the Chambers on the day when they re-assemble.” 


Bradford Telephones.—The Bradford Chamber of Com- 
merce has joined with the Dewsbury and Halifax Chambers with a 
view to bringing about improvements on a number of points in the 
local telephone services. 


Chilian Telegraphs.—The late Minister of the Interior 
for the last year reports the reconstruction of 1,322 kilometres 
of telegraph lines, at a cost of $120,250, and the construction 
of 545 kilometres of new lines, at a cost of $87,641.50. Forty 
lines also were repaired at a cost of $10,128.50. With this outlay 
the service has been much improved. Direct communication between 
the principal offices has been completely established, whilst in the 
secondary offices the system of turns has been abolished. Previously 
these turns were a necessity, owing toa deficiency of lines. One lins 
more between Serena and Illapel, and the reconstruction of the line 
between those places, will complete the telegraphic network of the 
Republic, and will be sufficient for all present necessities. In 1894 
12 new offices were opened, and three were closed for want of business. 
The number of messages transmitted in 1893 and 1894 shows a great 
increase over 1890, whilst the revenue in 1894 exceeded that of 1890 
by $155,431.22. Similarly to the State railways, the telegraph lines 
of the Republic are the result of patient labour, extending over many 
years. The precursor of the network of these lines was the “linea 
Americana,” between Valparaiso and Santiago, which was constructed 
— more than 40 years ago, and as a company concern proved a 

ure. 


Siberian Telegraphs.— We learn that a telegraph line is 
to be established between Bachta and Tchugutschesk, in Siberia, 
which will primarily facilitate telegraphic communication with 
Western China. 


Telegrams for the East Coast of Africa.—Last week 
we called attention to the inconvenience reported to be caused in 
business circles by the delay in South African telegrams, due probably 
to the breakdown of the Aden-Zanzibar cable, which has been inter- 
rupted since the 2nd of last month. In the Times of September 30th, a 
telegram from Zanzibar, dated September 27th, and giving particulars 


' concerning the rising near Mombasa, is published with the foot-note, 


“delayed in transmission.” Our readers will remember that this 
system of cables recently obtained from various Governments—the 
Imperial Government, amongst others—an extension of the subsidies 
at present paid to the Eastern and South African Telegraph Com- 
y- The last interruption to the Zanzibar-Aden cable occurred on 
ber 21st last, communication being restored by Jan 10th. 
The cable uniting Mombasa to Zanzibar was also interrupted from 
September 4th, 1894, till November 28th last. 


Telegraphs in Archangel.—We understand that the 
telegraph lines from Archangel to Kem are to be continued all along 
the White Sea littoral and the Murman to Vadsii and Vardi. The 
wires now in course of erection, says Mr. Vice-Consul Cooke, from 
Mezen to Ust-tsilma, the centre of administration of the Petchora 
districts, will thus bring the great outlying regions in touch with 
Archangel and with the world. 


Telephone Extension in Germany.—The telephone 
exchange at Essen, the town famous for Krupp’s gun factory, was 
recently fitted up with multiple switch manufactured and 
erected by Messrs. Mix & Genest, Limited, of Berlin, for the German 
General Post Office, the boards being for 6,000 subscribers. We are 
told that the telephone service has thereby been greatly benefited, as 
the attention is much more prompt, and less noise is noticeable at the 
exchange, the previously stereotype inquiries, “ Have you finished ?” 
not being needed with these patent multiple switchboards, as testing 
is done by galvanometers. The neighbouring towns of Dortmund, 
Bochum, é&c., had been previously fitted up with multiple switchboards 
of the same system and manufacture, where the working has given 
every satisfaction. 

The Islet of Trinidad.—From a Buenos Ayres Peper, 


dated September 2nd last, we translate the following :—“ According 
torecent notices from Brazil, the question of Trinidad is far from 


being settled in the way which the Press and the people of Rio 
Janeiro justly demanded, when they received notice of the occupa- 
tion of Trinidad by English sailors. The Brazilian Minister of 
Foreign Affairs has procured from the English Government a 
declaration that there is no intention to annex the island to the 
empire of H.M. Victoria, but has not been able to obtain assurances 
that they will be relieved of a condition which is so mortifying to 
Brazilian patriotism. England reserves to herself the right to esta- 
blish in Trinidad a telegraph station, and will shortly use this right, 
landing there the cable to which we have formerly referred. The 
surrendering of the island to Brazil under such a stipulation cannot 
be satisfactory to the Brazilian Republic, as the laying of a cable 
to that locality only means the thin end of the wedge, and soon we 
may expect to see a coaling station there for the British Squadron, and, 
finally, the incorportion of this island in the Great Empire. This 
question interests the whole of America sufticiently to prevent its 
being regarded as an insignificant incident.” 


The Japan-Formosa Cable.—This cable is now being 
manufactured by the Telegraph Construction and Maintenance Com- 
pany. It is reported that it will be laid from Nagasaki to a point in 
the north-eastern extremity of Formosa, via the Lu Chu group of 
islands. The first portion of the cable, 236 nautical miles, will be 
shipped on board the repairing steamer which the Japanese Govern- 
ment are at present having built in this country; the balance, 558 
miles, is to be delivered in store tanks out at Nagasaki. 


The Telephone on the Battletield. — The Daily 
Chronicle says that an interesting experiment of installinga telephone 
by trotting cavalry was receutly successfully undertaken by some 
Prussian Uhlans between Berlin and Potsdam. Two sets of officers 
proceeded from Berlin to Potsdam. Each set was equipped with a 
complete telephone apparatus, which, together with the requisite 
quantity of thin wire, was carried by one of the men in a leather case 
on his chest. The end of the wire was, by means of a fork, fixed at 
the end of a lance, and thrown over the tops of the trees along the road. 
As each kilometre of wire was thus suspended, a halt was made to 
ascettain whether there was connection with the station. A new 
kilometre of wire was then connected with the former, and the march 
resumed. The two sets met at Teltow, where the wires, having been 
tested, were connected, and telephonic connection between Berlin 
and Potsdam was established. The distance is about 2) miles, and 
the whole task was completed in about four hours. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Bedford,—October 8th. Tenders are wanted for the 
supply and delivery of 200 cast-iron lamp-columns, carriers, and 
globes for the Electric Lighting Committee. Details can be obtained 
at the office of Mr. T. S. Porter, clerk, Town Hall, Bedford. 


Belgium.—October 10th. The municipal authorities of 
Tongres are inviting tenders for the concession for the ao and 
private electric lighting of the town. Tenders are to be addressed to 
the Administration Communale, Tongres, Belgium. 


Belgium.—October 16th. Tenders are invited for the 
supply of two lots of telegraph cables and copper wire for the tele- 
graph service. Tenders to the Direction Generale des Chemins de 
Fer, Postes et des Telegraphes, La Bourse, Brussels. 


Berlin.—October 10th. Tenders are invited for the 
supply of three horizontal compound steam-engines, seven tubular 
boilers (on the Schulz-Knaudt system), and a travelling crane, for the 
Berlin Municipal Waterworks. Particulars from the Bauamt der 
Stadtischen Wasserwerke, Neue Friedrichstrasse 69 II., Berlin. 


Blackburn, — October 5th. The Corporation invite 
tenders for electric lighting cables and accessories. 


Croydon.—October 8th. The Council invite tenders for 
wiring and for supplying and fixing electrical fittings at the new 
Town Hall, Courts, and Free Library. Particulars from Mr. Chas. 
Henman, 64, Cannon Street, London, H.C. 


Dundalk.—October 7th. The Town Commissioners 
invite tenders for an electric lighting installation. 


Dundalk.—The attention of our readers is drawn to the 
change in the official announcement of the Dundalk Town Commis- 
sioners. They at present only require the services of an electrical 
engineer to advise them 7« electric lighting, and to assist in obtaining 
a provisional order. 


Edinburgh.—October 12th. Tenders are invited for the 
wiring of the Waverley Market, for the Lord Provost, Magistrates, 
and Council. Particulars from the resident electrical engineer's 
office, 5, Dewar Place, Edinburgh. 

France.—October 10th.—Tenders are being invited for 
the supply of a quantity of paper-insulated cables in two lots. 
Tenders to be addressed to the Direction Generale des Postes et Tele- 
graphes, 103, Rue de Grenelle, Paris. 


High Wycombe. — October 14th. The Chepping 
Wycombe Urban Sanitary authority invite tenders for working the 
electric lighting provisional order obtained by them within the 
borough, for a term of years and upon approved conditions. Tenders 
to be delivered to the Town Clerk, High Wycombe, from whom 
further details may be obtained. 
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Leicester.— October 12th. Tenders are wanted forthe erec- 
tion, at their New Swithland reservoir pumping station, of four 
Lancasbire boilers, each 27 feet 6 inches long and 7 feet diameter, for 
the Corporation of Leicester. Particulars from Mr. J. B. Everard, 
M.1.C.E., 6, Millstone Lane, Leicester. 


London, W.—October 7th. Tenders are invited for the 
supply of stores from November 1st to October 31st, 1896, for the 
Great Western Railway Company. The following are some of the 
items: (9) Acids, alkalies, &c.; (10) oils, turpentine, &c.; (17) India- 
rubber goods ; (18) telegraph instruments; (19) telegraph apparatus; 
(20) copper wire, G.P. wire, &c.; (21) telegraph ironwork and tools; 
(22) telegraph drysalteries; (23) carbons for electric light; (24) zinc, 
antimony, copper pipes, brass, &c.; (31) cast-iron pipes and rain-water 
goods; (40) tubes, iron and steel: (47) telegraph poles and yellow 
pine. Samples and patterns may be seen on and after 23rd inst. at 
the office of the Stores Superintendent, Paddington Station. 


Rangoon.—November 4th. The Municipal Committee is 
inviting tenders for electric lighting. Particulars to be obtained from 
Messrs. Ogilvy, Gillanders & Co., 67, Cornhill, E.C. 


Roumania.—The Municipal Authorities of Bucharest, 
Roumania, are at present inviting tenders for the supply of a number 
of electric lamps and arc light carbons required in connection with 
the public street electric lighting. 


Southmolton (North Devon).— Tenders invited for 
wiring the factory buildings for the electric light and ironing, includ- 
ing all the electric generating plant, for the Southmolton Shirt and 
Collar Manufacturing Company, Limited. The company find the 
power. Particulars from the Secretary. 


Spain.—October 8th. Tenders are being invited for the 
concession for the electric lighting of the town of Almodovar del 
Campo during a period of 20 years. Tenders to be sent to the 
Ayuntamiento de Almodovar del Campo (Ciudad Real). 


Thetford.—October 5th. Tenders are invited for the 
supply of a new boiler (Cornish type), for the Town Council. Par- 
ticulars from Mr. John Houchen, town clerk, Thetford. Tenders, 
sealed and endorsed “Thetford Waterworks, Tender for Boiler,” 
must be delivered by October 5th. 

Vienna,.—November 14th. The Municipality of Vienna 
asks for tenders and plans for the construction and working of elec- 


tric railways in and around the city. The notice may be seen at the 
Commercial Department of the Foreign Office. 


CLOSED. 


Bolton.—The Co-operative Society of Farnworth and 
Kearsley, near Bolton, have just decided upon the tenders for tele- 
omg and the whole of the work has been placed in the hands of 

r. R. 8. Blackburn, of Hebden Bridge. The installation will con- 
sist of communication between the central premises in Market Street, 
Farnworth, and 10 outlying distant branches covering about 64 miles 
of wire routes. The whole of the lines are to be of No. 12 B.W.G. copper 
wire, two stations on a line in series. Mr. Wooler, of Manchester, is con- 
sulting engineer for the work. We understand Mr. Blackburn has 
also in hand a system of telephones on the interec ication 
ea for the Works of Messrs. Wilson Bros., Cornholm, near 

‘odmorden. 


Tunbridge Wells.—For electrically lighting the Great 
Hall, Tunbridge Wells, the following tenders were sent in :— 


E. Powell (accepted) .. £86180 
Electric and General Contract Corporation® ... 80 15 3 
Laing, Wharton & Down eae a eve 90 15 3 
Gilbert & Co.* 107 26 
A. Wood ... ove wee 123 16 9 
Hollingum & Saword .. 131 110 
Drake & Gorham .., 168 19 0 
S. E. Haward* ... 176 36 
J. 8. Cunnington & Co. ... ot ay ode 178 17 3 
Tewson & Streatfield ose 199 76 


NOTES. 


City and Guilds of London Institute.—At the recent 
matriculation examination of the City and Guilds Central 
Technical College, 76 candidates presented themselves, and 
62 have been admitted to the college. The highest place 
was taken by M. Solomon, to whom the Clothworkers’ 
Scholarship of £60 a year and free education has been 
awarded. 

An assistant, with a practical knowledge of alternating 
current working, is wanted for the Physical Department at 
the Technical College. Further particulars will be found in 
the “ Educational” announcements in our advertisement 
supplement. 


Horseless Carriages.—Sir David Salomons has arranged 
for an exhibition of horseless carriages on Tuesday, October 
15th, at the Tunbridge Wells Agricultural Show Ground, 
which has been kindly lent to him for the occasion. The 
carriages will enter the ring at three o’clock p.m. The grand 
stand is reserved for those attending by invitation. In order 
to offer all interested in these new carriages an opportunity 
to attend, the ground will be thrown open to the public on 
payment of 1s. entrancefee. Sir David is paying the expenses 
of the exhibition, and intends to employ the entrance money 
for prizes to be awarded at the show of the Tunbridge Wells 
aad South Eastern Counties Agricultural Society, next year, 
for the best horseless carriages intended to be used for 
agricultural trade and private purposes. Sir David has no 
interest whatever in the manufacture or sale of carriages of 
this type, his sole object being to give practical information 
to the public concerning a new movement which is likely to 
be of immense benefit to the English nation. Invitation 
tickets may be secured in order of application by fellows and 
members of the following respective institutions sending 
an addressed envelope to the Secretary of the Institute of 
Civil Engineers, Great George Street ; the Institute of 
Electrical Engineers, Victoria Street; the Institute of 
Mechanical Engineers, Victoria Chambers; the Royal 
College of Physicians, Pall Mall East ; or the Royal College 
of Surgeons, Lincoln’s Inn Fields. It must be understood 
that if applicants do not receive a reply within three days, 
it will not be possible to send a card. 


St. Pancras and Electric Lighting.—Mr. Sydney W. 
Baynes, of St. Pancras, has sent to the 7'imes a further letter 
regarding high versus low voltage, closing the controversy, 
so far as he personally is concerned. He says :— 


Pressure of work makes it difficult for me to keep up a correspon- 
dence on this matter, In reply to Dr. Fleming, I gather the gist of 
his remarks to be that very careful inspection and testing will be 
found necessary. This is an essential point in any well-regulated 
central station, and applies equally to a five-wire high tension alter- 
nating, or high tension continuous current system. I wish to make it 
clear that no sweeping change of voltage is contemplated. The con- 
sumers already supplied at 110 volts will continue to receive that 
voltage, and it is optional for them to change if they consider the 
lighting obtained from the higher voltage to be more satisfactory. 
I have had consumers owning two sets of premises, having 230-volt 
lamps in one, and 115-volt in the other. After a fair trial of the two, 
they decided to replace the low voltage lamps with the higher voltage. 
It seems strange that Messrs. Handcock & Dykes, having “ past ex- 
perience with 220-volt installations,” should have any difficulty in 
knowing where to procure lamps of that voltage. I regret I have not 
the pleasure of knowing these gentlemen, as it may be that, having 
an interest in the lamp making industry, they feel somewhat aggrieved 
at not being ready to meet the demand; but the loss has no need to 
be of a permanent nature, as the field is open to all. As to their in- 
vitation to repeat my experiments through the medium of an expert, 
much as I should like to assist my friends in their thirst for know- 
ledge, I am not at their service in this respect. I have had close on 
two years’ labour in this direction. Let them study the matter for a 
similar period, and then they will better understand the subject. 
What, for instance, do they mean by asking me to submit a 220-volt 
lamp to a total variation of 8 per cent., which is equivalent to a con- 
tinual fluctuation of nearly 18 volts? No, sir, I must decline with 
thanks, and suggest that when central station engineers are allowed 
a latitude of 18 volts in the regulation, they will conclude that the 
millennium is not far distant. This letter closes the correspondence 
as far as I am concerned. 


The “ fona” Disaster.—At the resumed inquiry into the 
cause of this disaster, the coroner, on Tuesday, asked Mr. 
J. F. Flannery, M.P., an expert in naval building, and con- 
sulting engineer to the owners of the vessel, if there was any 

sibility of the electric light being the cause of the fire. 

r. Flannery replied that fires had arisen from this cause. 
Mitchell Marshall, chief engineer of the Zona, was called with 
regard to the electric lighting arrangements, and testified to 
their efficiency. He said he never knewa fire originate from 
any defect of the electric fittings. As we go to press we learn 
that the jury found that the fire originated in the oil lamp-room. 


Electrical Engineering Classes.—F rom the Polytechnic, 
Regent Street, we have received a prospectus of special 
courses of instruction to be given during the winter months 
in “Electrical Engineering und Experimental Physics,” 
under the direction of Mr. W. Hibbert, F.1.C., A.1.E.E., 
assisted by Messrs. W. J. Thorrowgood and G. Cripps. The 
course opens on Friday, October 4th, at 8 o'clock p.m., with 
a lecture on “ Cooking by Electricity,” by Mr. Hibbert. There 
will be practical demonstrations by Messrs. Crompton & Co, 
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Electrical Matters in Japan.—A Japanese writer in 
the Electrical Age says that the utilisation of water power 
for the generation of electric current for street railway and 
other purposes is receiving considerable attention in Japan 
at the present time, and several undertakings of this character 
are now being developed. There is already one euch plant 
in operation, and it is working very successfully. It is the 
street railway in Kyoto. The line is 12 miles in Jengtb, and 
is operated on the single trolley system. It has given such 
excellent results that in other cities, including Tokyo, Yokc- 
hama and Osaka, permission is being sought for building 
roads on the same system. The authorities of Osaka and 
Tokyo, however, hesitate about granting the permission 
desired on account of the possible damage to water pipes, 
which are being now laid down. The writer continues :— 


Being aware of the corrosion of underground pipes in Brooklyn, 
Boston and other American cities, where single trolley roads are in 
operation, the authorities in our cities are inclined to go rather slow 
in permitting the use of that system, and before definite action is 
taken a special committee has been appointed to carefully investi- 
gate the subject of the action of stray currents upon underground 
pipes, and the prevention of the same. What makes it so much 
harder to push the single trolley enterprise in Tokyo is the efforts of 
another syndicate to introduce the double trolley system. This 
syndicate represents a capital of $1,900,000, and proposes to build 
84 miles of road. Upon the settlement of the question in Tokyo 
the result of the agitation in other Japanese cities will much depend, 
and in all places everything is ready for active operations ay soon as 
the matter is settled and the desired permission obtained. Eight 
mines in Japan are worked by electric power and lighted by electri- 
city, all the generators, motors, and incandescent lamps being manu- 
factured in Japan. Excepting a special form of telephone, and the 
agglomerate carbon for the Leclanché battery, all of the instruments 
and battery materials used in the Japanese telegraph and telephone 
services are manufactured and supplied by native concerns. The 
following statistics concerning electric lighting in the three largest 
cities of Japan will be of interest :— 


No. incandes- Are lamps, 
Population. cent lamps, 8 C.P, 1,200 CP. 


Tokyo... 1,303,876 34,436 160 
Osaka ‘on nee 484,409 22,203 140 
Kyoto... = $28,403 12,638 19 


A preliminary survey has been made by the Japanese authorities for 
the laying of a submarine cable to Formosa, which is a part cf the 
territory recently acquired by Japan as a result of the war between 
this country and China. The cable will be quite a long one, and will 
be laid down before long, a cable ship having gone to England to 
procure the cable. The outlook for electrical enterprise in general 
in this country is very favourable, and we are rapidly following in 
the a of your great country in the use of electrical ap- 
paratus. 


Chlorates and Hypochlorites by Electrolysis.—It is 
generally held that in the electrolysis of aqueous solutions of 
potassium chloride, hypochlorite is formed in the cold and 
chlorate when warm. Experiments, however, which were 
made recently by F. Oettel, showed that the hypochlorite was 
not the only product at ordinary room temperature, and that 
a small quantity of perchlorate was formed as well. Accord- 
ingly he wrote a paper in the Zeits. f. Hlektrotechnik u. Elek- 
trochem on this subject, and drew some conclusions, which 
placed him in antagonism with some of his contemporary 
experts. Now, there is no reason for supposing that Oettel’s 
experiments were not accurately conducted, nor for presum- 
ing that the results did not warrant the conclusions; but 
we find that the experiments to which we refer were con- 
ducted with only a small proportion of caustic potash present. 
In a more recent paper Oettel describes another series of 
experiments, in which the proportion of alkali was increased, 
and in which it was found that the course of the reactions 
was modified in a quite unexpected manner. By electrolysis 
in strongly alkaline solutions, the chlorate is formed directly, 
and without the intermediate production of hypochlorite. 
This direct electrolytic process is clearly simple and elegant, 
the only practical difficulty being the expense of the platinum 
anodes. Oettel calculates that 88°14 grammes of potassium 
chlorate should be obtained per effective (electrical) horse- 
power per hour, or that the production of a kilogramme of 
chlorate would require 11} effective horse-power hours. 


A Russian Cartridge Factory.—The Russian Goverr- 
ment have opened at Euganek, in the Government of Ekater- 
inburg, a cartridge factory capable of turning out 100,000,000 
cartridges for small-bore rifles. One thousand hancs are 
employed in the establishment, power being electrically 
transmitted. 


Obituary.—The funeral of the late Mr. John Rowland 
Edwards, whose death we announced in our last issue, took 
~ at Roby on Saturday last. Deceased, who was Postal 

elegraph Superintendent for the North Wales district, was 
born at Bangor in 1837, and was descended from an old well- 
known Welsh family, the members of which have performed dis- 
tinguished military and other national services. The deceased 
gentleman’s cousin is the famous General Rowlands, V.C. 
In the early days of telegraphy, Mr. Edwards became con- 
nected with the Electric and International Telegraph Company, 
now defunct, and rendered excellent service as a pioneer of 
the system in Scotland and elsewhere. When the United 
Kingdom Telegraph Company was formed in 1860, to 
inaugurate a uniform shilling tariff for 20 words, Mr. 
Edwards joined the company, and superintended the con- 
struction of the lines from London to the important northern 
centres. Subsequently he took charge of the maintenance 
aud working of the telegraph lines of the Bridgewater Canal 
Trust. It was not until the year 1872 that he became 
directly associated with the Post Office telegraph service. 
He then had his headquarters at Chester, and took charge of 
the North Wales district as superintending engineer. His 
administration was a model of efficiency. He was one of the 
most genial of men, and ever kindly and courteous to all 
around him. Asan inventor he was likewise well known, 
and took an active part in the evolution and development of 
the great telegraph system until it attained its present almost 
perfect condition. His loss will be deeply felt, not only by 
his personal friends, but by all who had the privilege of his 
acquaintance. 


Prevention of Collisions at Sea,—An experiment of 
considerable interest and importance is being made on the 
London, Chatham and Dover Company’s steamers crossing 
between Dover and Calais, with a view to reducing the risk 
of collisions at sea in fogs at night. Some preliminary ex- 
periments were, according to the 7%mes, made in the mail 
packet Calais-Douvres on Saturday night. An electric search 
light, of suitable make, has been fixed in the fore part of the 
ship, in front of the fore funnel, where the fog signals are 
sounded. When a blast is given on the fog whistle, the 
search light is used to flash a powerful vertical beam of light 
into the air. The difficulty in a fog is to determine what is 
the position of approaching vessels, and it is with this object 
that the experiments are being made. The system is the 
outcome chiefly of the observations of Cuptain Dane, an ex- 
perienced commander in the service, who is also directing his 
attention to devising a system of day signalling. The other 
steamers are to be fitted with the light. 


Sewage Pamping by Electricity.—A scheme was re- 
cently proposed by Mr. H. South for pumping sewage by 
electricity at Sunbury-on-Thames. The Council’s engineer, 
Mr. Anstie, has reported upon the scheme, dealing with each 
detail supplied by Mr. South. He points out that whereas 
Mr. South has estimated £5,000 for the electrical machinery, 
against £7,860 for his, Mr. Anstie’s scheme, there had 
been omitted several items, which would briug it up to 
£6,244. He considered the annual outlay in connection 
with the electrical scheme would prove fully as expensive as 
the ejector scheme, and Mr. Anstie questioned whether the 
Council were justified in trying the experiment in such an 
important district. He further gave his opinion that the 
Local Government Board would not sanction the expenditure 
on the electric scheme in lieu of the one they had already 
sanctioned. The matter is to be further considered at the 
next meeting. 


Electrical Progress in Canada.—Ona the occasion of a 
banquet to the delegates of the Canadian Electrical Asso- 
ciation, at Ottawa, on 18th ult., there were most elaborate 
electrical decorations. The speech of the evening was 
delivered by Mr. George Johnson, who spoke of the advance- 
ment in electricity since 1837, and showed that in Canada 
alone $27,000,000 was invested in railways and electrical 
appliances. The Dominion had 368 miles of electric railway 
line, while in all Europe there were only 428 miles of electric 
railway service. The Canadian electric railways last year 
carried 57,000,000 people, while the steam railways in 
Canada only carried 14,000,000 people. 
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Gold Extraction.—As a solvent for gold when precipi- 
tating this metal by electrolysis, Dr. Gaze makes ase of 
“ chloride of bromine,” as it is termed [vide “ Eng. and Min.,” 
j. lix. (1895), iret We are afraid that the doyens of 
the Chemical Society would hardly admit this nomenclature ; 
however, we can see what is meant by following the process 
through. Vessels containing mixed chloride and bromide of 
sodium solutions, and carbon rods, are arranged, and in these 
are placed porous cells containing water, in which are also 
immersed carbon rods. The containing vessel is fitted with a 
lid. One set of carbons is connected with one pole of a dynamo, 
and the other with the other pole. The salts are decomposed 
by a strong electric current ; the chlorine and bromine “ unite 
to form chloride of bromine,” which is then forced up into a 
vessel above. Thence it runs on to the crushed gold ore in 
an air-tight vat ; air is forced in at a pressure of 50 lbs. per 
square inch. The whole is left for two hours, in which time 
the gold all becomes dissolved. The solution is filtered off 
again and used with fresh ore until it becomes either rich in 
gold or weak in solvent power, when it is electrolytically 
decomposed into gold and “chloro-bromic acid.” Tle 
solvent seems to split up in course of time, as the solution 
becomes charged with hydrochloric and hydrobromic acids. 
These acids are neutralised with caustic soda, producing the 
original salts, which are again used for producing the 
solvent. 


Electric Soldering.—In a recent issue of L’Jndustrie 
Electrique, pp. 359—361, attention is directed to a new 
rocess of electric soldering, which is due to Dr. Zerener, of 
rlin, and is being exploited in France by MM. Womes and 
Zwierschoweki. It appears that the electrical principle for 
adding metals is almost a novelty in France, although for 
some time now it has been recognised as practicable, and 
used accordingly in this country and in America, the pro- 
cesses of Thomson, de Benardos and Lagrange-Hoho being 
the best known. The writer in L’Jndustrie Electrique, 
ons. Garnier, passes in review the various advantages and 
disadvantages of the systems which have hitherto been used, 
and claims that the Zerener’s method is superior to them all. 
He utilises the heat of an electric arc, the arc being produced 
not between a carbon pencil and the object to be soldered, 
but between two carbon pencils, as in the ordinary arc lamp. 
It is claimed that this plan enables the current to be regu- 
lated accurately, and prevents the use of currents of too 
great an intensity. The two pencils are arranged in a handy 
apparatus in a V-shaped position, whilst the are plays in a 
magnetic field produced by an electro-magnet, and is such 
that it is always kept turned towards the point of the V. 
Thus the flame of the arc takes the form of an arrow-head, 
and as such is easily utilised for soldering purposes. The 
apparatus can be used either with a continuous or an alter- 
nating current. The details can be seen in the original 
paper, where it is fully described and illustrated with blocks. 


Tourist Guides.—We have received a set of the “ Dar- 
lington ” illustrated handbooks for tourists, edited by Ralph 
Darlington, F.R.G.S. They deal with the North Wales 
Coast, Jersey, Guernsey, Alderney and Sark, Bourne- 
mouth and the New Forest, the Isle of Wight, the Vale of 
Llangollen, Aberystwyth, Towyn, Barmouth and Dolgelly. 
Each book is provided with a map by John Bartholomew, 
F.R.G.S8., and a number of photographic and other views. 
Our own opinion is that visitors to any of these districts 
should have one of these guides in their possession. 


Electric Elevator for Boats.—An elevator worked by 
electric power has recently been built for the Ottawa Canoe 
Club, Ottawa, Ont. Owing to the great rise of the Ottawa 
River every spring, the boat house is situated a good height 
above the water level the greater part of the year. The transfer 
of the boats from the house to the water, and wice versa, was 
thus extremely difficult, and to obviate these drawbacks there 
has been erected a framed gangway, with a skeleton car, an 
ordinary worm-geared hoisting drum, and a 3-kw. 500-volt 
Edison motor. The motor is belted to a countershaft, that 
is in turn belted to the shaft carrying the worm. The car 
stops automatically at the top and bottom of the allotted 
course. Mr. Dion, of the Ottawa Electric Company, and 

treasurer of the club, designed the arrangement. 


New Photographs of Lightning.—The following note 
by M. N. Piltschikoff was presented by M. Mascart to a 
meeting of the Académie des Sciences on May 26th last. 
“T photographed, under rather favourable conditions, several 
flashes of lightning during the storm that passed over Odessa 
from 8.W. to N.E. I have the honour to present to the 
Académie three typical photographs of lightning, which 
might be designated by the names of ribbon lightning, tube 
lightning and waterspout lightning. I have met with the 
two first types of lightning (ribbon and tube) in all storms, 
whereas I have only obtained waterspout lightning once, on 
May 26th. The ribbon lightning is shown on the photograph 
in the form of a ribbon with many folds, but untwisted. 
The actual width of the luminous band, according to the 
proof obtained with an extra rapid Dallmeyer objective, No. 
57,383, exceeds 12°5 metres. The ribbon comes out of a 
cloud, grows faint, and fades away into space, without its 
being possible to distinguish the last part of its course. 
During another storm at Odessa, on June 13th, a luminous 
ribbon had a width of *75 mm. on the plate; as the light- 
ning was flashing at a distance of over 10 km., its width was 
really more than 62m. Another ribbon flash (storm at 
Kharkow, July 2nd, 1891) was at least 21 m. wide. The 
second photograph represents a flash of tube lightning. The 
lateral surface of the tube appears to be very similar to that 
of fulgurites, with the same contractions and the same 
changes of direction. The diameter of the tube is about 
15m. In the storm observed at Kharkow a flash of tube 
lightning was 21 metres wide. The third type presents itself 
in a form greatly resembling a waterspout. Is this a mere 
chance resemblance, or does it result from a general cause, a 
gyration causing the masses of damp and rarefied air to rise 
and fall? I will not venture to express an opinion on this 
obscure but interesting point in electrical meteorology. The 
question of the inner nature of lightning is not easily solved. 
The opinion often put forward that the disruptive discharges 
of our sources of electricity are in all points similar, setting 
aside the dimensions to read flashes of lightning, is perhaps 
somewhat rash. Can we obtain with electrostatic machines, 
or with electric currents of a high potential and high fre- 
quency, discharges in the form of a ribbon, tube or water- 
spout? I have tried the experiment without success. On 
several of my photographs we can see, simultaneously with 
the flashes of ribbon lightning, very fine lines of light- 
ning, which shows decisively that the form of ribbon light- 
ning is absolutely independent of the chance displacements of 
the photographic apparatus. ‘This form of lightning should 
have an interesting relation to the draperies of the aurora 
borealis.” — LZ’ /ndustrie Electrique. 


Dangers of Electric Lighting.—A special Paris corre- 
spondent of the British Medical Journal says that the 
numerous deaths among the staffs employed in the electrical 
lighting works has attracted the attention of the Minister of 
Public Works, who has asked the Paris Medical Academy to 
draw up directions concerning the treatment of those injured 
by contact with the wires, and also concerning the technical 
precautions to be taken. The medical treatment formulated 
by the Academy is the same for injury from electrical shock, 
no matter what is the nature of the current inflicting the 
injury. But the technical precautions differ according to 
the nature of the current. If the person injured remains 
in contact with the electrical conductors, the assistant who 
extricates the injured must be careful before commencing 
operations to have dry hands and wear a pair of thick flannel 
or stuff gloves, and not to take hold of the injured person 
by a region in perspiration. In non-interrupted currents the 
electrical conducting wires must not be cut. When the wire 
is cut, it must be cut in two places. The medical treatment 
consists of placing the injured person where there is plenty 
of air, loosening the clothes, rhythmic traction of the tongue, 
rubbing the body, &c. M. Dupuy Dutemps has forwarded 
these directions to the Prefects, urging them to make them 
known especially among engineers and staff of the Ponts et 
Chaussées entrusted with the electrical lighting of streets, to 
the directors of electrical stations, municipal authorities, 
medical men, and dispensing chemists. The instructions 
corresponding to the respective currents will be pasted on 
the wooden structures to which the poles are fixed, 
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School of Languages.—We hear that in addition to 
the Central School of Foreign Tongues at Arundel Street, 
Temple, E,C.. Mr. Howard Swan has just opened a new 
school for boys and girls to introduce the Gouin methods 
of teaching into earlier education, at the New School, 
Bedford Park, W. 


NEW COMPANIES REGISTERED. 


Round’s Accumulator Company, Limited (45,288).— 
This company was registered on September 17th with a capital of 
£10,000, in £1 shares, to enter into a certain agreement, and to carry 
on business as electricians, electrical contractors, mechanical engi- 
neers and suppliers of compressed air and electricity. The sub- 
scribers (with one share each) are: J. Leah, 8, Denmark Street, 
Barking Road, E., engineer; W. J. Warrilow, 45, St. George's 
Avenue, Upton, E., gentleman ; J. K. Frost, Crooked Billet, Barking, 
gentleman; J. Staffurd, 17, North Woolwich Road, E., cooper; E. 
Woolmer, 38, Hermit Road, Canning Town, gentleman; M. Round, 
124, West Ham Lane, E., tailor; F. P. Bant, 252, Barking Road, E., 
manufacturer. The number of directors is not to be less than three, 
nor mor2 than nine; the subscribers are to appoiut the first. (Quali- 
fication 200 shares; remuneration £100 each per annum, and £25 
extra for the chairman. Registered by C. H. Yell, 72, Grange Road, 
Plaistow, E. 


Crystal Electric Lamp Company, Limited (45,280)— 
This company was registered on Saptember 17th with a capital of 
£15,000 in £5 shares, to enter into an agreement with J. W. Rogers, 
and to carry on the business of electricians, electric lamp manufac- 
turers, engineers, &c., and the business of an electric light company. 
The subscribers (with one share each) are:—J.W. Rogers, 7, Har- 
grave Park, Highgate, electrical engineer; F. Naylor, St. Stephen's 
Chambers, E.C., solicitor; H. J. Gibbs, Tentercroft, Streatham, mer- 
chant; J. Wiggins, St. Stephen’s Chambers, E.C., solicitor; J. H. 
Smeed, 105, Bouverie Road, N., gentleman; W. W. Smith, 4, North- 
brook Road, Lee, merchant; G. Hawkins, 35, New Cross Road, S.E., 
builder. The number of directors js not to be less than two nor 
more than five; the first are:—-J. W. Rogers, H. J. Gibbs, and F. 
Naylor. Qualification, £500; remuneration, £50 per aunum, and 
a share in the profits divisible. Registered office, St. Stephen's 
Chambers, Telegraph Street, E C. 


Lithanode Electric Storage Company, Limited 
(45,354).—This company was registered on September 23rd with a 
capital of £12,000, in £1 shares, to acquire the business carried on by 
the Lithanode and General Electric Lighting Company, Limited, at 
64. Millbank Street, Westminster, to adopt certain agreements, and 
to carry on the business of an electric, gas, and other lighting com- 
pany. The subscribers (with one share each) are:—E. G. Dakin, 
18, Longley S'reet, Southwark, clerk; J. H. Matthews, 4, Kirby 
Street, E.C., clerk; F. Stuttaford, Worcester Park, Surrey, solicitor ; 
H. W. Roach, 50, Gladsmuir Road, Highgate, accountant; R. A. 
Dawson, 46, St. George’s Road, Forest Gate, clerk; W. J. Cooling, 
Morland Road, Croydon, clerk; W. R. Elston, 84, Olney Street, SE, 
clerk. The number of directors is not to be less than three nor more 
than five; the subscribers are to appoint the first; qualification, 
£50; remuneration, two guineas each per board meeting attended, 
and a share in the profits. Registered by Reynolds, Blogg & Co., 
Union Court, Old Broad Street, E.C. i 


Universal Electric Carriage Syndicate, Limited 
(45,378).—This company was registered on September 25th with a 
capital of £5,000 in £1 shares, to carry on the business of elec- 
tricians, electrical and mechanical engineers, and manufacturers and 
owners of electrical vehicles, and carriages, and workers of and 
dealers in electricity. The subscribers (with one share each) are :— 
D. C. Miller, The Lindens, Croydon, J.P.; C. N. Stewart, 39, Victoria 
Street, S.W., engineer; R. J. Hinton, Bramley Hill, Croydon, mer- 
chant; W. C. Bersey, Grosvenor House, South Hackoey, electrical 
engineer; G. E. Thompson, 13, Woronzow Road, N.W., printer; R. 
Wheeler, 4, Chatsworth Road, Croydon, agent; R. H. Wheeler, 
5 and 6, Billiter Avenue, E.C., accountant. The number of directors 
is to be four; the first vre the first four subscribers; remuceration 
103, 6d. each per board meeting attended. Registered by G. A. King, 
66, Cannon Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Globe Telegraph and Trust, Limited (7,465).—This 
company’s annual return was filed on August 16th. 180,042 prefer- 
ence and 180,227 ordinary shares have been taken up out of a capital 
of £5,000,000 in £10 shares (of which half are preference), and the 
full amount has been called and paid. 


Cellini Art Metal Works, Limited (45,219).—This 
company was registered on September 11th, with a capital of £5,000, 
in £5 shares, to manufacture, sell, and deal in art metal work, 
chandeliers, brackets, standards, hall lamps, electroliers, church 
fitting3, suspension lamps, &c., for gas, electric light, and oil. Re- 
gistered without articles of association. Registered office, Great 
Cornbow, Halesowen. 


Exchange Telegraph Company, Limited (6,152).— 
This company’s annual return was filed on August 20th. 8,125 “A” 
and 16,200 “B” shares have been taken up out of a capital of 
£246,259 in 8,125 “A” and 16,509 “B” £10 shares. The “B” are 
all issued as paid, and £8 per share is considered as paid on 2,125 
“A.” £9 per share has been called on 6,000 “A” and £1 per share 
on the remaining 2,125 “A.” £56,023 is paid, and £102 unpaid. 


Manchester Edison-Swan Company, Limited (16,847). 


—This company’s annual return was filed on August 16th. The | 


capital is divided into two parts, one £450,000, ia “A” shares of £9 
each, and £100,000 in “ B” shares of £10 each; 20,000 “A” and all 
the “ B” have been taken up, and 303. per shar: has b2en called on 
the “ A,” and the full amount on the “ B;” £129,934 53. has been paid, 
and £65 153. is in arrears. 


Electrical Power Storage Company, Limited (30,313). 
—This company’s annual return was filed on August 20th. The 
capital is £100,600, in £5 shares (100 founders’). 18,257 ordinary and 
66 founders’ have been taken up, and 15,120 ordinary have bean 
issued as fully paid. £5 per share has been called on the founders’ 
and £3 on the ordinary, and £9,617 23. 8d. has been paid, leaving 
£123 17s. 4d. unpaid. 


Electricity Supply Company for Spain, Limited 
(29,103).—This company’s annual return has just been filed, when the 
capital of £100,000, in £5 shares (100 founders’) was all taken up. 
The founders’ shares have been considered as paid, and the full 
amount has been called and paid on the rest. 


Electrical Company, Limited (36,819).—This com- 
pany’s annual return has just been filed. The 3,000 shares of £5 
each, which comprise the capital, have been issued with £3 per share 
considered as paid, and £1 per share has been called and paid on 
each as well. 


Shropshire Electric Light and Power Company, 
Limited (33,262).—The company’s annual return for 1894 and 1895 
were filed on August 31st and 29th respectively. The capital is 
£25,100 in 2,500 £10 and 100 £1 shares; 275 ordinary or £10, and 44 
fuuud rs’ or £1 shares, have been taken up, and £2 5s. per share has 
been called on the ordivary and nothing on the others. £596 5s. has 
been paid, leaving £22 103. unpaid. 


Electrical Oil Retiaing Company, Limited (45,126). 
—This company’s statutory return was filed on August 23rd. Out of 
a capital of £5,C00 in £1 shares, 2,000 have been taken up, and 1,493 
have been considered as paid. £1 per share has been called on the 
rest, and £500 has been paid, leaving £7 unpaid. 


Electric Motive Power Company, Limited (41,152). 
—This company’s annual return has just been filed. The capital is 
£20,000 iu £1 shares (10,350 preference). 9,650 ordinary have been 
issued as fully paid. 754 preference shares have been taken up, the 
full amount called, and £747 paid, leaving £7 unpaid. 


Hobart Electric Tramway, Limited (35,926).—The 
annual return of this undertaking has just been filed; 45,000 shares 
have been taken up out of a capital of £105,000, in £1 shares, and 
20,000 have been issued as fully-paid. The full amount has been 
called and paid on the rest. 


Exeter Electric Light Company, Limited (26,059).— 
This company’s annual return was filed on September 12th. The 
capital is £20,000, in £10 shares (500 “A” or preference); 1,125 
ordinary and 75 preference have been taken up, and 305 ordinary 
issued as fully-paid. The full amount of £8,950 has been paid on the 
remainder. 


F. H. Royce & Co, Limited (41,362).—Tais company’s 
annual return has just beea filed; 15,103 shares have been taken up 
out of a capital of £30,500, in £1 shares (500 deferred), and 12,514 
have been issucd as fully-paid. The full amount has been called on 
the rest, and paid in full, with the exception of £5. 


Lancashire Electric and Engineering Company, 
Limited (27,661).—As the business of the above-named concern has 
been cold to another company, the returns have not been filed, and 


_ the name of the company will be struck off the Register in the near 


future. 


Thomas Parker, Limited (40,973).—The annual return 
of this company was filed on August 16th. 5,087 shares have been 
taken up out of a capital of £75,000 in £10 shares, and 1,750 were 
issued as paid. £8 per share has been called and paid on th: re- 
maioing 3,337 shares. 


Harrow Electric Light and Power Company, Limited 
—— registered office of this company is now situate at 9 
ew Inn, Strand, London, W.C, 
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Telautograph Company, Limited (43,773).—This 
company’s annual return was filed on September 11th. The capital 
is £42,000 in £1 shares (6,000 preference), 8,492 preference shares 
taken up, and 10s. called on 8,485 shares. £4,217 10s. has been paid, 
leaving £25 in arrears. No calls have been made on the other seven 
shares. 


Babcock & Wilcox, Limited (34,289).— This com- 
pany’s annual return was filed on September 25th. The capital is 
£240,000 in £10 shares (10,000 preference). All the shares have been 
taken up, and 3,333 preference and 4,666 ordinary issued as paid. 
Full amount called on the remainder, and £160,010 paid. 


Walsall Electrical Company, Limited (37,696).—This 
company’s annual return was filed on September 21st; 683 shares 
have been taken up out of a capital of £10,000, in £10 shares; 200 
have been issued as paid, and £4,830 has been received in cash. 


CITY NOTES. 


Froggatt’s Electric Lighting Company, Limited. 


Tae first annual meeting of this company was held on Monday, at 
Winchester House, E.C. 

Mr. A. De Morgrierra (the Chairman), in the course of his re- 
marks, said they regretted that the statement submitted was not 
more favourable. In all new businesses, however, the first year was 
a very difficult one, and in their own case it had been full of diffi- 
culties, especially as regarded the lighting of public vehicles—a 
branch to which they had specially devoted themselves. However, 
after the experience they had gained, they felt confident now of 
overcoming all obstacles, and under contracts for the London Tram- 
ways Company they were lighting cars with over 500 lights, for the 
Glasgow Corporation over 809 lights, as well as many omnibuses for 
Balls Bros., Tilling’s, &c. They had also sold apparatus for lighting 
six omnibuses for the IsJe of Man Electrical Tramways Company, who 
are trying the company’s system. The extension of this business, 
however, required serious consideration, owing to the large amount of 
capital it absorbed, the rough treatment their batteries were exposed 
to, and the large number of men they were obliged to employ for 
night work, and particularly in bad weather. This difficulty, tow- 
ever, had been got over in the case of the London Tramway 
Company, whose own staff now attended to this work, and they 
hoped to make a similar arrangement with the Glasgow Corporation. 
The revenue from advertisements on their lighting discs had been 
disappointing. He thought this branch would be more satisfactory 
in fature. Since the date of the report they had secured large con- 
tracts for advertisements. They were now devoting more attention 
to portable lights for houses, cycles, travelling lamps and policemen's 
and postmen’s lamps. Another very important field for lighting had 
been started by them, but it was not advisable to refer to it in detail. 
He might, however, mention that an influential firm connected with 
this field had been much impressed with what they had already done, 
and had approached them with a view of acquiring the agency, and 
carrying out the scheme. A considerable amount of friction and dis- 
azreement had arisen on several occasions between the directors them- 
selves and between the board and the manager, and in these circum- 
stances they thought it advisable that the shareholders should appoint 
a committee to confer with the directors with a view of reorganising 
the board and management generally. 

Mr. M’G1t seconded the motion, which was carried. 

Mr. Dramonp (a shareholder) seemed desirous of raising discussion 
reg irding the disagreements and friction referred to by the chairman; 
he thought the meeting could at once appoint the suggested com- 
mittee without calling them all together again; but all his attempts were 
useless, the only satisfaction he could obtain was a promise from the 
directors that a meeting should be called in about a month to appoint 
the committee. 

The Laat ApvisER to the company having moved a vote of thanks 
to the chairman, the meeting closed. 


Willans & Robinson, Limited. 


Tue third half-yearly report of the directors, to be submitted at the 
crdinary general meeting of the company, to be held at the City 
Terminus Hotel, Cannon Street, London, at three p.m., on Tuesday, 
October 8th, 1895, states that the engine orders in the half-year 
amounted to 12,832 indicated horse-power, against 10,315 in the 
cc rresponding half of 1894, and 9,290 in that of 1893 (old company). 
As previously pointed out, the company has great difficulty in keeping 
pace with its orders, and the fast increasing demand for the Willans 
engine, though encouraging for the future, is only a source of 
embarrassment in the present, and must continue to be so until] the 
new works at Rugby are completed. Notwithstanding this serious 
drawback, the result of the half-year’s work is satisfactory. After 
writing off as depreciation from plant, patents, &c., the large sum of 
£3,762 Os. 3d. (exceeding by nearly £900 the liberal amount written 
off last half-year), the balance to the credit of profit and loss account 
for the half-year is £10,614 2s. 7d. Out of this the directors Propose 
that dividends be paid at the full rate of 6 per cent. per annum upon 
the preference shares, and at 7 per cent. per annum (as before) upon 
the ordinary shares, together amounting to £6,586 5s. 2d. The amount 


payable tc the directors, in accordance with the articles of associa- 
tion, is £1,208 7s. 3d., and it is proposed to carry £2,500 to the 
reserve fund, raising the latter to £5,146 93. 1ld. The balance 
£319 103. 2d, it is proposed to carry forward. Arrange- 
ments for the manufacture of the Willans engine upon the 
Continent, under license, have made further progress. “ Royalties 
receivable” appear for the first time in the accounts, and this source 
of revenue is likely to increase. Licenses for certain countries have 
been granted upon satisfactory royalty rates, and in connection with 
these licenses certain sums down have also been received. After 
writing off all expenditure incurred in arranging the licenses, the 
sum of £3,632 12s. 1d. remains to the credit of profit and loss, 
enabling the directors, as already stated, to write off about £900 as 
increased depreciation, and to reserve an equal amount in the valuing 
of other accounts. They are also able to carry an unusually large 
sum to the reserve fund. The balance of the shares authorised to be 
issued (to which the attention of shareholders was called by circular, 
dated June ist last) has been taken up. The applications for 
shares considerably exceeded the number to be allotted. The 
entire debenture debt, amounting to £9,910, was paid off as from 
March 31st last. Many of the debenture holders applied for and 
were allotted shares in lieu of the cancelled debentures. It was 
thought desirable to perpetuate, as nearly as might be, the system of 
workmen’s debentures which has been for some years in force, and 
workmen’s bonds to the amount of £1,080 were issued to the holders 
of cancelled workmen’s debentures, bearing the same interest as the 
latter. The increase under salaries is chiefly due to a change in the 
mode of paying certain officers of the company, by which they 
appear in the salary list instead of in the wages list. The change 
has no effect upon the final result. The new works at Rugby make 
satisfactory progress, though they cannot commence to add much, if 
anything, to the out-turn from the company’s workshops for another 
six months. Up to the present time contracts for buildings, &c. 
have been placed to the amount of about £18,700. 


Birmingham Electric Supply Company, Limited.— 
At the last annual meeting of this company, it was resolved toincrease 
the capital by £100,000, divided into 20,000 shares of £5 each, to 
meet the extended operations of the company in Edgbaston, and the 
jewellery quarter. The directors are of opinion that half the new 
capital should be offered for public subscription at a premium of 5s. 
per share, the new shares to be offered first to the present share- 
holders in the proportion of one new share for every two existing 
shares. 


Isle of Man Tramways and Electric Power Com- 
pany, Limited.—The directors have declared an interim dividend 
for the six months ending June 30th at the rate of 6 per cent. per 
annum on the preference shares, and at the rate of 74 per cent. on 
the ordinary shares. During the months of May, June, July, August 
and September, the company have carried nearly half a million pas- 
sengers. 


The Direct United States Cable Company, Limited. 
—tThe board have resolved upon the payment of an interim dividend 
of 2s. per share, free of income-tax, being at the rate of 2 per cent. 
per annum for the quarter ending September 30th, 1895, such divi- 
dend to be payable on and after the 24th inst. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to appoint a special settling-day 
in, and to grant a quotation to:—Central London Railway Company : 
9,104 shares of £10 each, fully-paid; 207,649 shares of £10 each, £2 
paid. 

Globe Telegraph and Trust Company, Limited.— 
The directors have declared an interim dividend of 3s. on the pre- 
ference shares, less income tax, and of 1s. 3d. on the ordinary shares, 
income tax already deducted. 


Eastern Extension Telegraph Company, Limited.— 
The directors have declared an interim dividend.for the quarter 
ended June 30th of 2s. 6d. per share, free of income-tax. 


Reuter’s Telegram Company, Limited.—The directors 
have declared an interim dividend at the rate of 5 per cent. per 
annum for the half-year ending June 30th. 


TRAFFIO RECEIPTS. 


Fhe The receipts for the week 

ending September 29th, 1895, amounted to £823: week September 
80th, 1894, £881; decrease, £58; total receipts for half-year, » £10,971 
corresponding period, 1894, £11,119; decrease, £148, 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of September, ted to £2,072, against £1,898 in 
the corresponding period of last year. 


The Live: l Overhead Railway Company. The receipts of this railw 
for the week ending September 29th, 1845, amounted to £1,266; ae 
ing week last year, £988; increase, £278, 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending September 27th, 1895, after deducting 17 cent. of the gross 
receipts payable to the London Platino-Brazilian tPelegraph Company 
Limited, were £3,249, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIE ES. 


Present or Dividends for 8 3 
issue, NAME. Share.| the last three years. “Oct, indy 
1892, | 1893. | 1894. Highest.| Lowest 
173,4007| African Direct Teleg., Lid., 4 % Deb. .. |4%14% [102 —105 (102 —105 
1,912,8807 Teleg, Ltd. .. aes 28.) 48 — 50 48 — 50 50 
2,993,5607 do. 6% mm |Stock/£510s./£5 28.\£4 48/89 — 90 | 89 — 90 90 | 894 
130,000 | Brazilian Submarine Teleg., Ltd. ... | 10 | 64%§| ... | 14— 144 | 14 — 144 14} 
75,0002, Do. do. 5 %, Debs., 2nd series, 1906 100/5% |5% ... [IL —115 [211 -115 
000 | Chili , Ltd., Nos. 1 to 44,000 ... §| ... §| 24% | 34— 4 4 
10,000,000¢/ Commercial Cable ($100|7% |7% |160 —165 no quotation] ... ove 
224,850 | Consolidated Telep. Const, and Main, Ltd. | 10/-| 2 2 14% — — 
16,000 | Cuba Teleg., Ltd. on - | 10;8% |8%|8%|13— 14 13 — 14 132 134 
6,000 Do. 10 % Pref. | 10/10 % % |10 % | 20 — 21 20 — 21 
12,931 | Direct Spanish Teleg., Ltd. 614% 14% 14%] 4— 5 4— 5 xd ie 
6,000 do. 10% Cum. Pref. 5 10 % 110% | 9¥— 1 94— 10 xd) .. 
30,0007, Do. do. 44 % Debs. Nos. 1 to 6,000 | BO] | | 44% [108 —106 % |103 —106% 
60,710 | Direct States Cable, Ltd. ... aie 28% §12% | 9— 9— 9 
400,000 | Eastern Teleg., Nos.1¢0400,000 ... | 10 | 64%§| 64% §| 64% | 1738-178 | | 178 | 
70,000 Do. 6% Cum. Pref. ie win 10 | 6 %§| 6 %§| 6 % | 18 — 184 18 — 184 18% 183 
102,1007 Do. 5 % Debs., repay. August, 1899 | | 5% |106 —1C9 107 —110 
1,297,8377 Do. 4 % Mort. Deb. Stock Red. Stock} 4% | 4% | 4% |129 —132 129 —132 1314 | 129 
250,000 | Eastern Extension, Australasia and China Teleg., ‘Ltd. 10'|7% 17% 17% | 18 — 18} 18 — 18} 18} 
5% (Aus. Gov. sed. san. ig 1005 % |5% | 5% |102—106 |103 —107 | 1054 | ... 
194,3007 do. Bearer, 1,050—3,975 and 4,327—6,400 100|;5% |5% | 5% |103 —106 104 —107 1054 
$20,0007) Do. 4% Deb. Stock Stock) 4% |4% —181 (128-131 {129 | 
Eastern and South African Teleg., Ltd, % Mort. Deb. 
80,6007 1900 redeem. ann, » Reg. 2,943 }100 5% |5% 15% |102 —106 103 —107 ose 
107,6002 Do. do. do. bearer, 2,344 to 5,500 | 1001/5% |5% |5% |103 —106 —107 — 
Do. 9 Mart. Debe. Nos. 1 to 3,000, Ted. 4% 4% | 4% fos |. 
200,0007 Do. 4% . Mt. Debs. aaa ee 25|4% 4% |113 —116 114 —117%, | 115% | 1154 
180,227 | Globe Telegraph an Trust, L ves |: 10 | 48% 8} 48% 48% | 108— 108 | 108 | 108 | 104 
180,042 9% Pret. . | 10 | 6 6 6 % | 17 — 174 | 17 — 173 1745 
150,000 | Great Company of t Copenhagen vee | 10 | 88% 88% | 88% | 21¥— 224 | 21Z— 223 
180,0007 Do. 5 Debs. | 10015% |5% | 5% |103 —106 —106 
17,000 | Indo-European Ltd. ... | 25 (10% 110% |10% | 50 — 53 50 — 53 52 
100,0007) London Platino-Brazilian Teleg., Ltd.6 % Debs. ven |100};6% |6% |6% |104 —108 105 —109 
28,000 | Montevideo Telephone 6%, Pref., Nos. 1 to 28,000... see ae eee - + 2— 25 24 
484,597 | National Teleph., Ltd., 1 to 484,597... .. 5/5 | | 68 64 
15,000 Do. 6 % Cum. Ist Pref. ove | 10;6% | 16— 18 16 — 18 16 
15,000 Do. 6 % Cum. 2nd Pref." 1001/6%|6%|6%|15—16 | 15 — 16 
119,234 5 % Non-cum. 1 to 119,234 515% 15% | 5 % 64— 6% 6j— 6 
1,200,004 | 34 % Deb. Stock Re Stock} 34% | 34% | 34% |106 —108 106 —108 | 1063 | 1064 
171,504 Oriental Teeph & Elec., Ltd., Nos. 1 to 171,504, fully paid | .. | | 48%] &— 
100,0007 European Tel, Ltd, 4 % Guar. ‘Debs 4% | 4% | 4% fos 
11,839 uter’s Ltd. ax |0% | nit | 4— 5 5— 6 
3,381 | Submarine Cables Trust. ove [127 —132 128 —133 131 1304 
58,000 | United River Plate Teleph, Ltd, ne 23— 33 2?— 34 
146,7337 Do. 5% Debs... ...  ... (Stockh 5% 15% 15% |93—98 | 93 — 98 
15,609 | West “tia, oe nil 54— +64 ‘ 
238,3007 Do. 5 % De . |100/5% |5% | 5% —107 [104 —107 
30,000 | West Coast of Teleg., Wi sve ove 14— 2 14— 2 
150,0007 Do. do. do. 8 % Debs., repay. 1902 | 100|/8% |8%| | 99 —104 —105 | 101 
64,248 | Western and Brazilian Teleg., Ltd. . | | 28% | 28% | 10 — 10h | 10 — 104 | 10 
$3,129; Do, do. do. 5 % Pref. Ord. 5%}5% 15% 7 . 
33,129 Do. do. do. Def. Ord... 11%) 4— 4— 4 
165,200/ Do. do. do. 6% Debs. A,” 1880 Red. 100|6% |6% | 6% |102 —106 103 —107 
206,4007, Do. do. do “B,” do. 100/6% |6% |6% |102 103 —107 
88,321 | West India and Panama Teleg., Ltd. oe | 10) 4% | 3% | 2% — 1 #8 
$4,563| Do. do, do. 6 % Cum. Ist Pref. 10/6% 16% /|6% | 162 | | 104 
4,669 Do. do. do. 6 % Cum. 2nd Pref. 10|6% |6%/16% — 9 84— 
80,0007, Do. do. 5 % Debs. No.1to1,800 .../100/5% |5% |\110 —113 [110 —113 
1,777,000%| Western Union of U. 8. Teleg., 7 % 1st Mort. 191000: 7% 17% | 7% |118 —118 —118 
7 Do. do. 6 % Ster. Bonds. oe eee 100 6 % 6 % 6 % 100 —103 100 —103 eee 
ELECTRICITY SUPPLY COMPANIES. 
30,000 g Cross and Strand El Supp’ 5| 48%) 44% | 54— 5i— 
10,277 y Supply, Ord. ‘1 to 10,277 ... ove ove 7— % 7— % 
60,000 0. 44 % Deb. Stock Red. Stock! ... | 116—119 [116 — 119 
40,000 | City of London Tee. Co., Ltd., Ord. 40, 001—80,000 | 5% | 184— 144 13 — 14 147,| 14 
40,000 6 % Cum. Pref., 1 to 40,000 10; 6%| 6 %| 6% | 144— 154 144— 154 153 15 
300,000 De 5 % Deb. Bock, at £115) all | 5%|5% | 5% |183 —137 133 —137 135% | 1354 
23,475 |{ County of London and Brush Prov. | | | | | 
10,000 Do. do. do. 40, 001—50,000 63— 7} 7} 7k 
50,000 |+Liverpool Electric Supply, 5%|5% | 58% | | BR | 
49,900 Electric Bapply, Ltd., 101 t050,000 | 10| 2%| 24% |3%|12 —12h | 117-123 | 12%| 119 
150,0007 44% rtgage debent ture stock .. woe | | 44%] 44% | [117 —119 (117 —119 
6,452 | Notting Hin Lighte Co., Ltd. 84— 94 8 94 
19,980 | St. James’ Pall Mall Elec. Light Co., Ltd.,Ord.,101-20,080| 5 | 74%| 44%| 64% | 8% | 8— 8 8h 
20,000 Do. 7 % Pref., 20,081 to 40,080 7%| 9— 10 9— 9 
67,900 Westminster Electric Buprly Corp., Ord., 101 to 60,000 .. 5| 33%] 4%|5% | 93 8i— 9 
* Subject to Founder’s Shares, + Quotations on Liverpool Stock Exchange. 
} Unless otherwise stated all shares are fully paid. {_ Dividends paid in deferred share warrants, profits being used as capital. 


Dividends marked § sre for a year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Present | 
asus. NAME, 


90,000 ae ae Enging. Co., Ord., 1 to 90,000... 


Do. do. 44 % Perp. Deb. Stock... 
630,0007| City and South London Railway _... one 


28,180 | Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 
Edison & Swan United Elec. Lgt., Ltd., “A” shrs, £3 pd. 

89,261 
1 to 89,261 
do 44% Deb. Stock Red... 


Do. do. 
110,000 | Electric een, Ltd., 1 to 110,000 
Litd., 1 to 70,000 


69 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... non 
9,6007| Greenwood & 


10,000 Henley’s (W. T.) Telegraph Works, Ltd., Ord. 


,000 do. 7% Pref. ... 
50,000 Do, do. do. 44 Mort. Deb. Stock 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... 

200,000 Do. do. do. 44 % Deb., 1896 

500 me Overhead Railway, Ord. ... on ove 
10,000 ‘ do. Pref., £10 paid 

,350 | Telegraph Constn. and Maintce., Ltd. oe = see 

150,000 Do. do do 5 % Bonds, red. 1899 


, 1 to 69,385, issued at 1 pm. ... 


Non-cum. 6 % Pref., 1 to 90,000 a 


. 7% Cum. Pref., 1 to 12,845 ... 


y, Ltd.,7 % Cum. Pref, 1 to 9,600 ... 


54,0007, Waterloo and City Railway, Nos. 1 to 54,000, £4 paid... 


Business done 
Dividends for | during week 
— the last three years. | Sent, 25th Oct. 2nd. ar... 
1892. | 1893. | 1894. Highest.|Lowest. 
3|6%8\6%§ .. | 12 | 12 | 
.. | 24 | | 2 
tock| 44% | 44% | ... | 113g | 
Stock} &% | |14% |38—40 | 38 — 40 
| [5% | 2— % | 2— 
44% |104 —107 104 —107 
217% 17% 17% | %4— 2 | 2— 
2) nit nil oon 1 #— 1 
nil | nil 14) §— 
5 mil § nil § eee +— 
10/7% | mit | 
101/5% 5% 16% |12%4—13 | 124-13 
Stock |LO4 —107 104 —107 
10 |124% (124% |10 % | 19 — 21 19 — 21 192 
100 | 44% | 44% | 44% |t02 —104 |:0) —102xa |... 
10| ... |1% | 14% | 118— 112 | 123—128 
5% | 15 — 155 15 — 15} 
12 115 % |20% |20% | 43 — 45 43 — 45 444 432 
|5% | 5% |104 —107 104 —107 
| | | 4h— 43 4g | 442 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{| Last dividend paid was 60°/ for 1890. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co,—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—T°/,§; 1890—8° .§. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Company, Ordinary of £5 (fully paid), 
58—6}. 
Electric Construction Corporation, 6 % Debentures, 95—100. 
House-to-House Company (£5 paid), 44—43. 
Do. do. 17% Preference, of £5, 8—8}. 
Do. do, 44% Debentures of £100, 110—112. 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


Kensington and Knightsbridge Electric Lighting Company, Limited, 
Ordinary Shares £5 (fully paid) 8—84; 1st Preference Cumule- 
tive 6 %, £5 (fully paid), 7—74. 

Liverpool Electric Supply, £5 (fully paid), 77?—84. 

London Electric Supply Corporation, £5 Ordinary, §—4. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 62—72. 


GAS AND OIL ENGINES. 


WHILst electricians are naturally all in favour of extending 
the use of electrical apparatus in the sub-division of power 
in large and extensive works, it is just as well they should 
know what is being done with other forms of power pro- 
ducers or transmitters. Cassier’s Magazine has an article 
on the question, inspired by a recent gas and oil evening at 
the American Society of Mechanical Engineers. 

It is but a few years since the gas engine was intro- 
duced, not much more than 20, and it was hardly expected 
ever to compete with steam engines, yet we can scarcely doubt 
now that the oil engine will soon Be as reliable as the gas 
engine. It is already claimed to be reliable, but engineers 
who have had experience with oil engines know that it is 
apt to be troublesome. There is a difficulty in securing the 
correct temperature in the vaporiser,a word by the way 
which our contemporary somewhat pedantically spells 
“ vapouriser,” as it also spells “governour” on the same plan. 
If, however, these spellings indicate an American revolt against 
the barbaric methods of spelling so much in vogue in 
America, and which altogether destroy the literary and his- 
toric value of the language, we will gladly not complain. 

With light loads especially there is apt to be trouble with 
the oil engine, and Mr. Wildy, who represented the oil 
engine interest at the meeting in question admitted that 
nursing was required at low powers, and we believe that 
there is a good deal of truth in this, and that oil engines 
as now made are not capable of running under a varying 
load without attention, because at light loads the vaporiser 
becomes too cold, and at full load is apt to get too hot. What 
is wanted is some means of automatically arranging a radia- 
tion guard upon the vaporiser, to be op2ned or shut according 
to the load on the engine. Mr. Wildy doubted the sanity of 
any man who ran an oil engine lightly loaded for many 


hours together, but what are we to say of this in those cases 
where the power required is less than sufficient to load the 
smallest size of oil engine that is made. Mr. Wildy is him- 
self connected with a firm whose smallest engine is too large 
in this sense for many places where it could otherwise be 
usefully employed, and it is sheer nonsense to call on an 
engine user to put an absorption brake on the engine so as 
to get the heat necessary to ensure running. The user wants 
to save oil, not to consume it in this unscientific manner. 
So far as dividing the power in a large works is carried out 
by division of the steam power, there is division almost or 
quite as wasteful as though shafting were still employed, 
small engines being so exceedingly wasteful. It is bad policy 
to divide the boilers, and equally bad to carry steam long 
distances, and undoubtedly the gas engine, worked from a 
central gas producer, should be found very suitable as a 
means of dividing power. 

Mr. Reeve, in pointing out the advantages of gas engines 
for sub-dividing power, drew attention to the waste which 
accrues with large steam plants. With a gas plant there is 
not the same loss if the holder is of sufficient size, for the gas 
generator works the day through at one steady pace, and the 
holder furnishes extra gas to get over the peaks, and stores 
gas during periods of idleness. In this respect, if the gas 
engines in each department are suited to their duty, the 
economy should be good, and the oil engine should stand 
really in a better position in countries where oil is not sold 
at such prohibitive prices as in England, for the storage of 
energy in the oil plant calls for very little room as compared 
with gas storage. Mr. Reeves does not consider that power 
transmission by electricity, air or water, can be compared 
with that by gas, and he specially points out that gas has a 
great advantage where heat also is required, as in most 
manufacturing establishments, for boiling, cleaning, dyeing, 
or sizing and drying. It is this need for some amount of 
heat that has kept alive the steam engine in New England, 
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where water could find all the power, for steam had to be pro- 
duced for other purposes. The gas engine has thus a fine 
field, and ne doubt will find great employment, but there 
will always be a field for electrical transmission where the 
smallness of the conductors and their greater safety give 
them preference over gas mains, but even then the gas 
engine will be at the central stution driving dynamos, and to 
our mind an ideal power transmission will consist of a gas pro- 
ducer, with holder and electrical transmission, and possibly 
where there is a high peak of considerable duration in the 
load curve an oil engine to tide this period over, so as to 
avoid excessive gas storage. 

Just as steam has held its own against water-power because 
of the call for heat, so will electricity be greatly assisted by 
the need for light, and the uniform working of an electrical 
plant will, be helped if good accumulators are used to furnish 
the light as they can be charged during hours of light load. 
This question of light is, of course, an assistance to the gas 
engine, if people will only face the incandescence gas burner, 
which will, says one man, give light equally well with pro- 
ducer gas as with a self-incandescent gas, but Mr. P. Winand 
denies this. We should not think, however, seriously of this 
gas light in comparison with the electric light, and as electrical 
mains must be laid, the transmission of power, as Mr. Reeves 
states, follows naturally, and any other possible arguments 
again lose their point. But with gas at the centre and 
electricity as the means of transmission, there is nothing 
lacking either in power, light or heat, and where water is 
required warm or hot, there is at once removed from the 
gas engine its chief loss, viz., the heat imparted to the 
jacket is recoverable in the warm water. 

The gas engine, however, is stated to be mechanically still 
acrudity. It is heavy for its power, and its regulation is 
based on the introduction of a fault, to wit, a certain irregu- 
larity in rotation which even the best governor cannot alter. 
Obviously a gas engine which has 100 explosions per minute 
for 200 revolutions must, if it begins to overrun, drop at 
least one explosion, and the regularity of rotation will be 
dependent upon the fly-wheel energy. But after all is said, 
gas engines at central stations can have no serious fault where 
merely power is to be transmitted, and their use at several 
electric light stations seems to point to their satisfactory use 
in such, an example illustrated being the Midland Railway 
lighting station at Leicester. 

We do not in England appear to have noticed the prefer- 
ence for vertical cylinders in gas engines that is said to 
obtain in America. 

Rotary gas engines are hinted at by Prof. Aldrich, who 
indicates the Pelton wheel as somewhat of the lines such an 
engine should follow. If such could be arranged, we might 
expect to see great economy of gas following upon possible 
abolition of water jackets. 

It appears that a 16-H.P. oil engine uses °8 of a pint of 
oil per hour, and that in Russia oil engines are doing very 
well. Oil engine makers ought, in their own interest, to 
make known what oils will satisfactorily lubricate their 
engines. We know, as a fact, that oils that work well in a 
gas engine, are useless in an oil engine, and if oil engines are 
to be satisfactory, their users ought to have very clear in- 
structions on this point. 

Mr. Paul Winand prefers the gasoline to the oil engine, 
and to them he says the small American demand for oil 
engines is due, and he refers to the difficulty with the tem- 
perature of the underloaded oil engine. It is to be noted 
that one Brayton, an American, patented and built the first 
oil engine; but to Europeans the development is due. The 
Brayton engine only utilised 6 per cent. of the heat generated, 
but the modern engine utilises 20 per cent., and uses less than 
1 Ib. per I.H.P. hour. 

It is noted that Beau de Rochas, who described the so- 
called Otto cycle before Otto re-invented it, probably from 
De Rochas’s deecription, advised compression being carried 
to the self-ignition point. This is really done in the 
Hornsby-Akroyd and similar engines, and is not difficult to 
contrive. The difficulty is in its timing, which must be just 
at the dead point. A timing valve is inadmissible, because 
of the temperature, and explosion must be timed by proper 
choice of capacity of vaporiser and cylinder. 

The piston compresses the air charge backward into the 
vaporiser where it mixes with the oil vapour, and at the 
correct mixture and pressure the explosion occurs. Pure air 


is next the piston, and protects this from tar, and analyses 
prove that the completeness of combustion secured is very 
good. On the whole, the oil engine is making a very good 
showing, and before long may be as reliable as a gas engine. 
For country houses it undoubtedly stands an easy first for 
electrical driving, as gas is not available in many places, and, 
where available, is often in the hands of water companies, 
who may object to supply gas for such purposes as pumpiog 
a private water supply, indeed we have known this considera- 
tion to lead to an oil engine being preferred. But, as already 
stated, there is a demand for small oil engines, and the small 
engine is like a baby—soon at fever heat and soon cool again. 
It lacks stability, and seems to defy the most careful attention 
and to defeat all attempts to control it at light loads. That 
the fault is simply one of temperature can be proved at once 
by adding a brake and putting on weight, until at last the 
load is sufficient to consume sufficient oil to give suitable 
temperature. But it cannot be argued that this is good 
practice, and there must be some means of arranging a 
vaporiser so that at all loads the engine will run and govern 
itself properly and not demand nursing. When properly 
working an oil engine is really a fine illustration of what 
mechanival engineers can accomplish. 


AN ELECTRIC PRESSURE SOUND FOR 
THE DIRECT VIBRATION OF THE 
MEMBRANA TYMPANI.* 


By JOHN C. LESTER, A.M., M.D. 


THE value of vibratory massage in the treatment of diseases, 
especially the atropic, of the upper air passages, has been 
fully attested by many careful observers of recent date. Dr. 
Michael Braun, of Trieste, in a paper read before the Inter- 
national Medical Congress at Berlin, was the first to call atten- 
tion to the value of massage in diseases of the naso-pharynx. 

Dr. Carl Lakert has also written an exhaustive monograph 
on the same subject, in which he enthusiastically indorses 
this method of treatment. To Dr. W. Freudenthal,§ of 
New York City, perhaps more than to any other, is due the 
honour of having devised an electrical instrument for mas- 
sage in diseases of the nose and throat. More recently Dr. 
G. Melville Black,|| of Denver, calls attention to the value 
of lateral vibratory massage in diseases of the nasal mucous 
membrane. Possibly the inspiration of all these writers on 
the value of massage in naso-pharyngeal diseases was received 
from an investigator no less distinguished in another field— 
Dr. August Lucae.{ In an article on “‘ A New Method for 
the Mechanical Treatment of Chronic Diseases of Motion in 
the Conducting Apparatus of the Acoustic Organ,” Lucae 
first described an instrument for direct mechanical vibration 
of the membrana tympani. Lvucae’s device consisted essen- 
tially of a steel sound carrying at its end a hollow cone, 
which is controlled by a handle composed of a small tube 
and an adjustable spiral spring. The cup-shaped extremity 
of the sound is applied to the short process of the malleus, and 
being manipulated by the hand of the operator, must neces- 
sarily be limited as to degree, extent, and number of impulses. 

The fact that so simple and crude a mechanical device has 
led to marked therapeutical results in certain forms of middle- 
ear disease, as has been certified to by its author and other 
eminent aurists, sufficiently excuses the writer for presenting 
the following illustrations and description of an instrument 
which has proved more than satisfactory in those cases of 
impaired hearing and tinnitus which are directly traceable to 
some defect in the conducting apparatus of the ear. 

In the firat illustration (fig. 1) the instrument is shown in 


+ Verhandlungen des 10, Internat. Med. Cong., Berlin, 1890. 

t Die Heil-Erfolge der inneren Schleimhaut-massage, Graz., 1892. 

§ “ Internal Massage in Diseases of the Nose and Throat,” Medical 
Record, Vol. xlviii., No. 4. 

| “New Instrument for Vibratory Massage of the Nasal Mucous 
Membrane,” New York Medical Journal, Vol. ix., No. 25. 

{ Archiv fiir Ohrenheilkunde, Band xxi., 1884. 
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illuminated in the usual manner. The speculum is omitted 
from the illustration, in order to show more clearly the posi- 
tion of the sound as it enters the external auditory canal. 
The motor, with pressure sound attached, is shown in fig. 2. 
The right hand grasps the handle of the motor, with the 
thomb resting on the button of the contact spring. The 
corrugated handle, B (fig. 3), of the pressure sound, A (fig. 3), 
is firmly held between the thumb and index finger of the 
left hand. The tip of the little finger is made to rest gently 
on the head of the patient immediately behind the auricle, 
and the sound is introduced parallel to the anterior superior 
wall of the auditory canal, until the cylindrical extremity of 
the spiral end, p (fig. 3), rests upon the base of the short 
process of the malleus. The short process of the malleus is 
selected as the point of contact, as it has been demonstrated 
by Lucae,* that “if the malleus is still movable, more or 
less free movements are seen at once to take place in the 
whole drum membrane, which, in the majority of cases, 
correspond to the movements of the short process—i.c, 
occurring inward on pressure upon the latter, and outward 
on removal of pressure.” Dr. E. B. Dench,f in his recent 
work on the ear, referring to the same subject, says: “It 
has been demonstrated that pressure exerted at the short pro- 
cess of the malleus is communicated directly through the 
incus to the footplate of the stapes, and from this to the 
labyrinth.” 


Fia. 1. 


When contact is made with the pressure button before re- 
ferred to, vibrations ranging from 500 to 1,500 or more a 
minute, judging from the note obtained from the revolutions 
of the armature, are produced. The extent or length of the 
vibrations is thoroughly controlled by the eccentric throw, 
G (fig. 3), and the binding screw, H (fig. 8), the range being 
from zero to half an inch. 

In the cases so far treated, the best results have been ob- 
tained by a minimum length or extent of vibrations, and a 
maximum number of vibrations. It is seldom that the 
binding screw has been further removed from the centre of 
the eccentric throw than ,',th of an inch, and when this 
minimum length of stroke has been adhered to, in no case 
has the patient experienced pain. 

In a few instances, where a slight discomfort has been 
noticed, examination has shown this to be due to undue 
pressure on the speculum. Eczematous and excoriated 
canals, of course, must be cured before beginning the massage 
of the drum membrane. 

The duration of treatment varies, the average being from 
three to ten seconds at each sitting, and should be repeated 
from two to three times a week. 

A few mechanical hints, developed from several months’ 
use of this treatment, may not be unwise at this point before 
presenting a few histories illustrating its therapeutic value. 

The motor and sound should be firmly nen steadily held 


* Achiv fiir Ohrenheilkunde, Vol. xxi., p. 84. 
{ Dench. “ Diseases of the Ear,” p. 382. 


in the same plane (see fig. 1). As the motor and sound are 
carefully adjusted to run smoothly at right angles, any 
twisting of the motor will cause an immediate binding of 
the shaft, & (fig. 3). The pressure sound, a (fig. 3), is made 
an inch longer than the handle, B (fig. 3), to allow for the 
length of vibration, and the handle must be held in the 
centre of the sound. 

The cylindrical end of the sound, a (fig. 3), enlarges 
toward its distal extremity, and in shape resembles more 
nearly a truncated cone. It is hollowed out, as will be seen 
by the dotted lines in the cut, not only to better adapt itself 
to the short process of the malleus, but also to receive a 
pledget of absorbent cotton or other soft material in order 
to prevent any possibility of mechanical injury. Sounds 
with spirals of different strengths have been found necessary, 
and in wee case the writer has found it wiser to begin with 
the one of least resistance and to continue its use until the 
patient’s confidence has been secured, and a certain degree of 
tolerance obtained. The motor is adapted to a 2-volt cur- 
rent. Any good storage cell will suffice. 

A few brief histories are presented, to show the results 
obtained. In each case reported, other methods of treatment 
had been persistently tried without lasting, and, I might say, 
with no benefit. 


Case 1.—E:sie L., aged 19 years ; occupation, dressmaker. 
Came to St. Bartholomew’s clinic for treatment on December 
4th, 1894. Complained of deafness and constant ringing in 
both ears. The following history was obtained :—Deafness 
and tinnitus in both ears for three years ; unable to state in 
which ear symptoms began first ; has had treatment for nine 
months, with the result of a slight improvement in hearing, 
but no relief from the tinnitus ; never had pain or discharge 
from either ear ; no assignable cause ; no heredity. 

Ezamination.—Auricles and canals normal; both mem- 
brane tympani uniformly cloudy and moderately retracted, 
but not funnel-shaped ; light reflex lost ; short process not 
unduiy prominent ; little or no fibrous tissue; membrane 
moved throughout by Siegel’s otoscope ; handle of malleus 
slightly ra. el | ; Eustachian tubes patulous; watch 
heard on contact only : bone conduction markedly increased ; 
lower tone limit elevated ; chronic catarrhal inflammation of 
the naso-pharynx. 

This case will be readily recognised as one of chronic 
catarrhal otitis media. 

Treatment consisted of ordinary cleansin 
naso-pharynx and direct massage of the ossic 


and care of 
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times a week, each treatment lasting from five to 30 seconds, 
or until there was marked congestion of the vessels about the 
long process of the malleus. The ready congestion of the 
tissues immediately around the handle of the malleus, the 
writer believes, has much to do with the prognosis in a 
given case. After the third massage, the tinnitus, which 
had been greatly diminished in intensity by the previous treat- 
ments, ceased, and the hearing distance increased to an inch. 
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January 14th, 1895, date of last visit, hearing distance 
had increased to 4 inches (;*;) and tinnitus had not returned. 

Case 2.—Allied to case 1, but of longer duration, is that 
of OC. F. M., aged 40 years; Pe Right 
ear chiefly involved ; tinnitus and impaired hearing for five 
or more F wesc no pain; no discharge; no hereditary ten- 
dency. Auricle was found to be normal; slight squamous 
eczema of canal; drum membrane dull; no light reflex; 
scar tissue marked; movement of drum and malleus limited ; 
short process prominent and long process foreshortened ; 
ossicles firmly bound together, and mucous membrane appa- 
rently thickened ; Eustachian tube open, but not freely so; 
slight mucous rhonchi ; watch heard on close contact ; chronic 
hypertrophic naso-pharyngitis and pharyngeal tonsils filled 
with leptothrix masses. 

Treatment began March, 1894. Politzerisation; use of 
Delstanche masseur; applications to the naso-pharynx, and 
squeezing out of the masses from the tonsils resulted in a 
decided improvement of the general condition, but no corre- 
sponding improvement in the symptoms most complained of. 

Treatment was discontinued during the summer, to be re- 
sumed early in December; conditions the same as before 
treatment, with the exception of the naso-pharynx. Direct 
massage was immediately begun on patient’s return, and 
treatment of naso-pharynx continued. The lessening of the 
tinnitus began with the first massage, and, at present writing, 
March, 1895, hearing distance for affected ear is 2 inches 
(3?;), and tinnitus can only be heard occasionally at night 
with the head resting on a pillow. 


authority as Dr. P. Garnault,* who has devised and used an 
electric pressure sound similar in construction to the one de- 
scribed above. 

In addition to massage through the external auditory 
canal, Dr. Garnault has employed rapid (600 to 700 per 
minute) vibrations through the Eustachian tube to the dram 
membrane, which he believes to be especially useful in certain 
labyrinthine diseases. 

Garnault’s results have been corroborative of those pub- 
lished by Lucae. The value of rapid and mechanically 
accurate vibration is particularly emphasised by this writer. 

Since the publication of this article, the writer has devised 
a sound for the vibration of the throat and nose in atropic 
catarrh. The sound is adapted to the same motor and con- 
necting rod as the pressure sound for the ear. 


ELECTRO-DEPOSITION OF BRASS. 


By FRANK SUTTON, E.E. 


(Concluded from page 334.) 

The results obtained are given in Tables IIT. and IV. and 
in figs. 4 and 5. The deposits were about the same, but not 
quite so good. 

The specific resistance was 12 ohms, which is 2 ohms 
higher than the pure cyanide solution. 


III. 
Solution cyanide Zn Cu + lot of salts of Na. Regular brass solution. Platinum cathode, brass anode. Size of plate and distance 


between, same as in Table 1I. 


B.E.M.F. 
E.M.F. E —* Current. 

1 4 
2 15 
3 25 2 2 007 05 
4 50. 35 3 026 15 
5 22 15 16 ‘08 

6 43 2 2 3 22 

7 


per oath. per | ‘Temp. Colour. 
27° 
05 100 0 Co oper. 
20 70 30 brass. 
6 63 37 ” ” 
2:3 52 48 os White brass, 
| Commenced to get 
uneven. 


Case 3.—A. M., aged 29 years ; began treatment February 
4th, 1895. Complained of loss of hearing and tinnitus in 
both ears; more pronounced in right ear; duration, four 

ears; has had an occasional furunculosis of both canals. 

xamination revealed a case of chronic catarrh of the middle 
- Watch heard on contact, A. D., and at an inch (,';), 

Patient has had massage of drum membrane twice a week 

On March 14th, date of last record, watch was heard by 
A. 8.7 inches (;',), A. D. 2 inches (,%;). Entirely free from 
tinnitus. 

From the cases herewith reported, and from a large number 
now under treatment, both in private practice and at the 
clinic, the writer feels justified in the foliowing conclu- 
sions :— 

That in the mechanical mobilisation of the ossicles by 
vibratory massage we have an agent of undoubted value in 
chronic and subacute affections of the middle ear. That the 
therapeutic value of this method depends largely on the 
rapidity and amplitude of the vibrations. 

That it is a safe method of treatment in all cases of im- 
paired function due to some defect in the conducting appa- 
ratus. That it is of especial value in sclerosis and in 
atropic conditions by virtue of its action in increasing the 
vascularity, and hence the nutrition of the part. 

That in hypertropic otitis media this method is safer, and 
to be preferred to the pneumatic method of Delstanche, which 
18 unsafe, and in many cases positively harmful. 

That it is a method easy of application, causes little or no 
samen and is unattended with pain or discomfort to the 
ien' 

__ Since writing the above, we have been especially fortunate 
in having obtained and read an article by so eminent an 


From these results it seems that the purer we have the 
solution, the better are the results. 
In the case of the pure cyanide solution the deposits were 
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Fic. 6.—PERcENTAGE OF 
Zinc AND COPPER. 


better than those of the other solution, and the resistance 
was lower. It will also be seen that the composition of the 


* La Massage vibratoire et électrique dans les affections de la gorge, 
des oreilles et du nez. Société d’ editeurs scientifiques, Paris, 1694. 
+ Electric Power, New York. 
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anode and cathode affect the amount of current that is 
passed through it, and one must be chosen that has a low 
resistance. The substance that the deposit is made upon is 
not limited to platinum and carbon, but we can deposit on 
any metal as long as it is clean and free from grease. In the 
course of these experiments several different cathodes were 
used to deposit the brass on such as iron, lead, tin, zinc and 
copper, and also a piece of wood well covered with graphite, 
and it was found they all worked very well. . 


1V. Tue ActuaL THAT DoES THE DEPOSITING. 


In the table it will be noticed that in the first column is 
given the E.M.F. as measured across the terminals of the 
electrodes, No. 2 is the counter E.M.F. as read from the 
voltmeter in the manner explained, No. 3 is the counter 
E.M.F. as worked out by the formula, 


(4) 


where c = the current, 


rE = the impressed E.M.F., 
e = the counter E.M.F,, 
R = resistance of solution. 


RESUME. 


In summing up the results obtained in the cise of a 
copper and zinc solution, the following statements may be 


made : 

1. The alloy deposited depends upon the impressed electro- 
motive force. 

2. As the impressed E.M.F. is increased the alloy will 
change its proportions, these proportions depending on the 
velocities of migration of ions in the different salts. 

3. The amount of zinc increases directly with the impressed 
E.M.F. and finally reaches a point where more of it is de- 
posited than of the copper. 

4. The best alloys are obtained when the impressed E.M.F. 
exceeds the counter E.M.F. by a small amount. 

5. As the impressed E.M.F’. is increased the C.E.M.F. will 
increase, but at a much reduced rate, and this rate decreases 
so much that when the impressed is very high, the counter 
is negligible. 

Now this counter U.M.F., although it does cause a certain 
amount of energy to be lost, may be considered a help as far 
as electroplating work is concerned as it really throttles the 
current and keeps the ions from combining too rapidly. 

This course of experiments was carried on in the electrical 
engineering department of Columbia College. 


TABLE LV. 


Same a3 No. 3, only platinum anode. 


B.E.M.F. B.E.M.F. 
E.M.F. reading. | formule, 


TABLE 
Saturated solution of Cu So, and Zn So,. 


Current. | 


| | | 
E-e 
formule. | 


— | Uneven. 


Electrodes the same as preceding cases. 


B.E.M.F. BEMF. | | 
E.M.F. | reading. | Current. | 
3 | 135 121 12 | ‘O01 | 14 
4 411 15 15 25 3°61 
5 10 20 20 73 | 8 
! 


| 
| ses Cu. | Zn. | Temp. | Colour. 
| a7° 
trace | 
15 100 0 Copper. 
3°61 94 6 
8 92 8 “ 


The form in which we can apply the formula is best as 
follows : 
e=—RCO+E (5) 
In No. 4 is given the current. In No. 5 is the difference 
between the impressed and counter E.M.F. as read from 
the voltmeter, and in No. 6 is the difference as worked out 
from column No. 3, or from 


E — ¢ = the voltage that did the work. 


It is evident from the first part of the paper that only a 
fraction of the impressed E.M.F. was used to do the deposit- 
ing. The other part not only overcoming ohmic resistance 
which was a small factor, but the counter E.M.F. which was 
a very large one, and this relation can be expressed by E — ¢, 
which, as will be seen, is very nearly so. Perhaps an illustra- 
tion to show the correctness of the formule will be well. 
Take, for example, No. 3 in Table I. 

Voltmeter reading was *25 ; ammeter reading °058 ncarly, 
and the counter E.M.F. was ‘18, applying formula 5. 


e= — 12 x ‘051 + ‘25 = °188. 


From this we see that it tallies very well with the reading. 
applying Ohm’s law : 
25 — °062 


ANOTHER REMEDY FOR ELECTROLYTIC 
CORROSION FROM STREET RAILWAYS. 


By JOHN GRAY, B.Sc. 


THE prevention of injury to gas and water pipes and tele- 
phone cables, by the leakage from electric railways, has 
already become a question of the first importance in the 
United States, and will probably soon become equally, if not 
more, pressing here. America has more than 100 miles of 
electrical street railways for every mile in Great Britain, and 
though vested interests are not so strictly protected by law in 
the United States as here, still electric railway engineers 
—_ to realise that some plan is necessary to remedy the 
evil. 

In the single trolley system, which seems to be the only 
system financially possible, the current flows from the car 
wheels to the rails, and by these it must find its way back to the 
dynamos. The rails are usually bonded together to make 
them continuous conductors; but notwithstanding this, being 
uninsulated, they carry only part of the current, the earth and 
any metallic conductors, such as pipes and armoured cables 
in the neighbourhood of the track, taking the rest. 
As is well known, these leakage currents accelerate the 
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nataral rate of corrosion, where they leave the underground 
conductors in the neighbourhood of the power house. 

Various plans have been proposed by American engineers 
to remedy the evil. The section of the pipes in danger has 
been bonded by wires to the rails, but this in some respects 
increases the evil by increasing the current in the pipes. A 
better plan, proposed by Harold P. Brown, consists in keep- 
ing the pipes always slightly negative to the rails, and thus 
preventing the corrosive outflow of current. This plan, 
though a great improvement, still leaves considerable current 
in the pipes, which will give rise to corrosion at highly 
resisting joints by the action of the shunt currents. 

In the August number of Cassier’s Magazine a plan is 
described by Mr. Isaiah H. Farnham, which appears to be a 
considerable advance on previous proposals. He makes the 
principle of the plan very clear by the help of a hydraulic 
analogy. The rails through which the current is flowing 
back to the dynamo house may be compared to a channel 
through which water is flowing towards a point where a 

ump is connected, and continually pumping the water 
out of the channel. The level or head of the water at the 
points most distant from the pump will, of course, be con- 
siderably higher than in the neighbourhood of the pump, 
and this difference of level may cause the water to overflow 
the banks of a level channel and escape into the ground 
at the most distant points. This is exactly analogous to what 
occurs in the uninsulated rails of an electric railway when 
the return current is flowing through them. It is the diffe- 
rence of potential between the home and distant ends of the 
rails which is the cause of the objectionable leakage. If this 
difference of potential could in any way be got rid of, the 
evil would be overcome. 

Mr. Farnham explains his plan for effecting this by a 
further application of his hydraulic analogy. 

In fig. 1 the water channel, a, A, represents the rails carry- 
ing the return current. The bottom of the channel com- 
municates with a pipe running parallel to it by numerous 
short connecting pipes. This pipe is connected to the pump 
which represents the dynamo. Now, it can be seen that if 
there is the same resistance in each branch pipe leading from 
a point in the channel to the pump, the same amount of 
water will be pumped out of the channel at each point, and 
the water in the channel will remain approximately at the 
same level if the flow into the channel is uniform at all points. 


As may be anticipated from this illustration, Mr. Farn- 
ham’s method “consists in extending from the negative or 
rail side of the dynamo an insulated return wire, either on 
poles or underground, throughout the entire length of the 
railway, including all cross-town or branch tracks. This 
return wire is to be of such size as to properly carry the 
current, and to maintain the return path at a comparatively 
low resistance. For a track extending three miles in one 
direction from the power house a No. 0000 copper wire would 
Zive a resistance of but 1 ohm from the most distant point. 
Two such wires about 4rd inch in diameter each would not 
seem excessive in cost, and would render the maximum re- 
sistance but 4 ohm from car to power house. In large rail- 
Way systems a still heavier main return may be employed. 
From this general wire or system of wires frequent connec- 
tions would be extended to the track system, say one at every 
other ~ (200 feet). Let these connections between the 
general return wire and the rails be of such size, or shape, 
as to cause the resistance from the rail at the nearest point 
to the power house to be the same, no more, no less, than 
from the most distant rail connection to the power house ; 
that is, with such a system, if the resistance of the circuit 
from the rail, three miles distant to the power house is } ohm, 
the resistance from any other point along the route of the 
track shall also be } ohm to the power house. Allow no 
ground connection on the dynamos, and no direct connection 


to the rails without the proper resistance.” This system is 
roughly represented in fig. 2. If there is a uniform distri- 
bution of cars there can be no rise or fall of potential except 
in the sections between points of attachment of the return 
wires. This equi-potential system, just described, has been 
£0 far tried in a New England city as to indicate practically 
that the benefits claimed for it may be confidently expected. 

Speaking of this method of his, Mr. Farnham says: “No 
description of this plan has ever before appeared in print.” 
This shows that Mr. Farnham is not a careful reader of the 
EnecrricaL Review, where, at p. 772, Juae 21st, 1895, he 
will find a plan described which differs from his own only in 
some points of detail. The paragraph in question says: “It 
appears to us that more might be done without great extra 
cost to diminish the flow from the track to the pipes. The 
object to be aimed at is to reduce the track as near as pos- 
sible to zero potential throughout, and theoretically this can 
be effected by connecting each short section of the track to 
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FIG, 2.—A SYSTEM WITH WHICH ELECTROLYSIS OF PURIED PIPES JS AVOIDED, 
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the negative pole of a generator, at the necessary number of 
volts below zero potential, by an insulated conductor of such 
resistance as will just draw off the quantity of electricity 
discharged into the section by the passing cars.” This un- 
doubtedly is the plan which Mr. Farnham claims. 

His method of carrying it out is a long way from realising 
the theoretical requirements of this system. A much better 
approximation to these requirements would be attained by 
running a separate insulated wire from each section direct 
to the dynamo. The resistance of any one of these wires 
could then be varied in the power house when it was found 
that any section of the line was deviating to a dangerous 
extent from zero potential. These return wires might be air 
lines running across town direct to the power house. These 
wires could also be used as a means of measuring the poten- 
tial of the section to which they were connected and actuating 
an automatic resistance regulator. 

Such a system as this, if carried too far, mizht prove more 
costly than an insulated conductor in a conduit, but even if 
it cost as much, the cost of maintenance would probably be 
much less. But whatever the cost may be, the problem of 
preventing dangerous leakage in electric street railways 
will have to be solved, or the business will have to be 
given up. 


NEW PATENTS-—1895. 


17,232. “ An automatic and electrical tell-tale —ente for indi- 
cating water and other liquid levels.” J. Drxon. Dated September 
16th. 


17,249. “An improved gauge for gauging electrical and other 
wires, drills, boring bits, and other similar articles.” A. E. Woop- 
House. Dated September 16th. (Complete.) 

17,269. “Improvements in dry cells.” C. E. C. JonGnickEt. 
Dated September 16th. 

17,283. “A method or system of utilising town’s water for gene- 
rating electricity.” E. Boon. Dated September 17th. 

17,287. ‘“ Improvements in and relating to insulators for telegraph 
and telephone poles.” W. Disp and A. Vickers. Dated September 
17th. (Complete.) 

17,288. “Improvements in and connccted with the electrolytic 
decomposition of alkaline salts.” W. A. RosenBaum. Dated Sep- 
tember 17th. (Complete.) 

17,290. “An adjustable support for electric lamps or similar 
fixtures.” G. Davies. (Communicated by O. C. White, United 
States.) Dated September 17th. (Complete.) 
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17,328. “Improvements in electrical attachments for playing 
pianos.” G.H. Davis. Dated September 17th. (Complete.) 

17,330. “Improvements in electric exploders.” H. V. KEEson. 
Dated September 17th. 

17,365. “Improvements in and relating to auto-mobile cars for 
electric railways.” KR. Dated September 17tb. 

17,400. “Improvements relating to permanent way, electric con- 
duits, and conductors of electric tramways.” J.T. Woop and J. A. 
Bropiz. Dated September 18th. 

17,430. “Improved methods of and means for making and 
breaking electric circuits" Dated September 18th. 

17,436. ‘Improvements in thermo-electrical generators and the 
method of operating same.” H. B. Cox. Dated September 18th. 
(Complete.) 

17,442. “Improvements in electric resistances.” L. B. STEVENS. 
Dated September 18th. (Complete.) 

17,479. “An improvement in connection with electric pushes for 
hall or other doors which may be used in connection with or replace 
existing door knobs, handles, or pushes.” C. P. J. Firrzsmmon. Dated 
September 19th. 

17,481. “Improvements in electroliers.” R. H. Best. Dated 
September 19th. 

17,495. “Electrical heating apparatus.” V. I. Ferny. (Com- 
municated by H. W. Johns Manufacturing Company, United States.) 
Dated September 19th. (Complete.) 

17,505. “Improvements in electrodes.” C. Hozrrner. Dated 
September 19th. 

17,507. ‘Improvements in and relating to electric cables.” J. 
Dated September 19th. 

17,510. “ Improvements in electric current meters.” R. HackInG 
and G. Branp. Dated Sey tember 19th. 

17,514. “Improvements in incandescent 7 operating by the 
vaporisation combustion of volatile fuel.” - Qoaapt. Dated 
September 19th. 

17,525. “Improvements in the electrolytical manufacture of 
bleaching liquid.” C. Dated September 19th. 

17,526. “ Improvements in electrical transformers.” A. F. Berry. 
Dated September 19th. 

17,528. ‘“ A new and improved electro-deposition, more especially 
— to electroplating.” A. F.B.Gomxss. Dated September 


17,529. “ Improvements in arc lamps and in stands therefor.” B. 
J. B. Mirts. Donmenieeted by E. P. Hopkins, United States.) 
Dated September 19th. 

17,573. “ Improvements in electrolysis.” G.Poorr. Dated Sep- 
tember 20th. 

17,603. “Improvements in electric batteries.” M. M. Bam. 
Dated September 20th. (Complete.) 

17,631. “Improvements in microphones.” L. M. Guyomarp. 
Dated September 21st. 

17,634. “Improvements in and relating to incandescent electric 
lamps.” W.H.Sovursy. Dated September 21st. 

17,655. ‘Improvements in secondary batteries.” B. M. Drake 
and J. M. GorHam. Dated September 21st. 

17,656. ‘Improvements in spring contact switches.” B M. 
Draxkz and J. M. GorHam. Dated September 21st. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1895. 


2,289. “‘ Apparatus for counting or recording telephonic conversa- 
tions.” J. E. Kryaspory. (A communication from abroad by the 
Wertern Electric Company of Chicago.) Dated February Ist. This 
invention relates to apparatus for counting or recording telephonic 
conversations, its object being to register each use of a subscrib-r's 
telephone line in which the subscriber is actually placed in position 
to communicate with the party called for. 11 claims. 


2,915. “Improvements in systems of distribution by alternating 
currents.” J. DEVONSHIRE. (A communication from abroad by C. 
P. Steinmetz, of Schenectady.) Dated February 9th. Comprises a 
monocyclic system of distribution, and consists of certain improve- 
ments whereby lamps or other single-phase translating devices, as 
well as multiphase motors, may be supplied with current from a 
single source of power and a common system of circuits. The end is 
attained through the agency of a supplementary or phase-modifying 
source of electromotive force so arranged as to act jointly with the 
main source of electromotive force but baving a different phase 
relation, so that by the combined action of the main and supple- 
mentary sources an electromotive force of displaced phase is main- 
tained upon the third or intermediate main of the polyphase circuit. 
13 claims. 

3,178. “Improvements in and connected with testing and junction 
boxes, manholes, and culverts for electric light mains and other pur- 
poses, and in covers therefor.” W. MacpuErson. Dated February 
13th. The object of this invention is to provide an efficient method 
of ventilating electric testing and junction boxes, manholes, culverts 
and the like, so as to allow of the escape of any gas which may leak 
into or be generated in the box or other receptacle, and also to 
prevent any condensed moisture or surface water from accumulating 
therein. 6 claims. 


3,250. ‘“ Improvements in globes for electric glow lamps.” V. DE 
SprosER-Mertz and J. Koc. Dated February 14th. The globe is 
made with its lower part transparent, and with its upper part 
rendered reflective by silvering or otherwise. 2 claims. 


3,573. “Improvements in telephonic apparatus.” N. L. Bor- 
CHELL. Dated February 19th. Has for its object to provide a tele- 
phone of any ordinary type with means of supporting the transmitter 
and receiver so that they can be adjusted to suit persons of different 
height and to allow the receiver to be applied to either ear. 
11 claims. 

4,497. “Improvements in electro-magnetic apparatus for operating 
indicators, valves, and other devices.” O. von Morstsein. Dated 
March 2nd. Has for object to obtain a regular alternating action of 
two electrc-magnets with only one conductor and one contact com- 
mon to both magnets, in such a way that the apparatus shall always 
place automatically in the circuit that electro-magnet the action of 
which is required upon the next contact or circuit closure. 2 claims. 


4,576. “Improvements in electric motors.” A. H. BainrNEct. 
Dated March 4th. Consists essentially of a serial of double field 
magnets held in a circular non-magnetic frame supported on suitable 
standards and having the inner ends of the poles of the magnets 
flush with the inner circle of the frame and a number of spoo! arma- 
tures journalled free to rotate in bearings in supporting discs secured 
to the main shaft of the motor and in direct successive contact with 
the poles of the magnets, a commutator of peculiar construction 
being provided to throw the current into both magnets and spool 
armatures, so as to cause a pull upon the spool armatures in succession 
and rotate the shaft. 4 claims. 


5,700. “Improvements in electric arc lamps.” G. R. MacInrire. 
Dated March 19th. The lamp is so arranged that no parts of the 
structure shall interfere with the laterally or downwardly directed 
rays of light, this lamp being adapted to be supported from above. 
5 claims. 

5,998. “ An improved cup and ball joint for electrically connect- 
ing and disconnecting electric light fittings.” R. W. Branam. 
Dated March 22nd. Relates to an improved cup and ball joint 
whereby electric light fittings may be easily detached from the main 
wires without the necessity of unwiring, which is the case with the 
arrangements now in use. 2 claims. 


6,249. “Improvements in or relating to aerial electric railway or 
transportation systems.” A.J. Bount. (A communication from J. 
W. Kilmore, of Chicago.) Dated March 26th. The object of the 
invention is to improve the postal service by providing means for 
quickly transporting the mails by electricity to and fro between the 
main station and sub-stations. 4 claims. 


6,893. “Improvements in electrical signalling apparatus for 
marine purposes.” H. H. Lake. (Communicated from abroad by 
B. A. Fiske, of New York.) Dated April 3rd. Relates to an appa- 
ratus whereby from a given station an order may be sent to a distant 
_ and whereby, through the mechanical execution of said order, a 

owledge that the same has been obeyed will be transmitted back to 
the main station. 

7,041. ‘A protecting cover for telegraph posts.” J.Woxut. Dated 
April 5th. Consists in enclosing the portion of the polea little above 
and below the ground line by a guard or sleeve of glazed stoneware 
constructed in two separable parts or semicylindrical halves to enable 
it to be put in place. After placing them round the post the two 
parts are brought together to constitute the sleeve, and are retained 
and united by means of four pieces of galvanised steel wire, passed 
through small holes provided on each side a few centimetres from the 
extremities and carefully tightened with pincers. The annular space 
which exists between the post and the interior periphery of the sleeve 
is then filled with a drying substance indicated by experience, mixed 
with proportionate parts of silicious sand, small gravel and water in 
order to compose a cement which completely adheres to the post and 
to ane sleeve, and which as it dries acquires the hardness of granite. 
1 claim. 

7,142. “Improvements in regulating transformers for alternating 
currents.” Mancurster Epison-Swan Company, Lruirep, A. STILL, 
and E. W. Cowan. Dated April 8th. The object of the invention is 
to obtain in an improved manner a transformer which will give a 
variable ratio of transformation of electromotive force, the ratio 
being altered by a mechanical movement of a part of the apparatus 
either by hand or automatically. 3 claims. 

7,245. “Improvements in electric railways.” J. H. Guesst. 
April 9th. Relates to electric railways wherein the working conduc- 
tor from which the car takes up current is divided into sections 
which are insulated from one another and from the source of power 
current, and are provided with automatic switches that are actuated 
to close the connection with the source as the car enters a section 
and open it when the car leaves the section. 13 claims. 

7,657. “ Improvements in secondary or storage batteries.” W.M. 
McDoveatt, H. B. Apams, and G. P. Smirg. Dated April 16th. 
One of the principal objects of the invention is to provide a means 
whereby a number of electrodes may be assembled in a battery, 
spaced apart, and free access of the liquid solution permitted to them. 
Farther objects of invention are to prevent the detaching of the 
active material from the electrode a to provide a battery of long 
life and of great efficiency. 9 claims. 

7,795. ‘Improved construction of electrical accumulators.” 
VicomTz G. ScHRYNMaKERS DE DormaxEt. Dated April 18th. 
Relates to an improved construction of electrical accumulators barei 
on the principle that the oxides in general and in particular the ll 
oxide of lead, used in accumulators, have no specific conduc- 
tivity, and that, if they conduct the current when in action, it is 
only due to the interposed liquid in which they are immersed, 
claims, 
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